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Abstract
Townes, Jennifer T. EdD. The University of Memphis. May 2016. Technology
Integration Strategies for Teachers Faced with Limited Access to Technology. Major Professor:
Carmen L. Weaver, EdD.

The driving forces for integrating technology are to prepare students for the workforce and to
increase student knowledge and skills. However, technology is not transforming education as it
should, and studies show the teacher is a significant component in whether technology is
effectively being integrated into the classroom. The purpose of this study was to investigate
teachers’ plans to increase technology use in their classroom. The views of teachers who
participated in professional development were examined. The research included addressing the
specific barriers of limited hardware, software, and Internet connectivity teachers face when
implementing technology. The research questions were used to determine if teachers would
increase technology integration that focused on student use after strategies that address the
barriers to working with limited access to technology were provided. This mixed methods study
examined quantitative data collected through the Teachers Technology Questionnaire-R (TTQR) and the Technology Skills Assessment-R (TSA-R) and qualitative data through a semistructured interview. Through the analysis of data, differences between pre and post surveys
were observed. The differences were not found to be statistically significant; however, there
were observable differences. The themes of levels of student use, benefits and barriers of
technology use, and perceived readiness were identified through the analysis of data collected
through semi-structured interviews and the TTQ-R. The findings of this study contribute to the
existing body of literature in two significant ways. First, the findings support the current
iv

literature that examines the benefits and barriers of technology integration. Second, the findings
provide support for the need for content-specific professional development on integrating
technology.
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Chapter 1: Introduction
Preparing students for the workforce and increasing student knowledge and skills are the
driving forces for integrating technology in education (Lowther, Inan, Daniel Strahl, & Ross,
2008). The use of technology in the classroom can create an environment for learning (Bucci,
Cherup, Cunningham, & Petrosino, 2003; Coghlan & Hare, 2005; Lei & Zhao, 2007; Mishra,
2012; Protheroe, 2005; Sandholtz, 1997; Wachira & Keengwe, 2011). However, a 2008 survey
conducted by the National Education Association (NEA) reported that schools fall short of
having classroom environments that support collaboration and technology use in the real world
(Roekel, 2008). Research has shown that access to technology has since increased; however, few
teachers use it regularly for instructional purposes and student engagement (Burke, 2014; Gray,
Thomas, & Lewis, 2010). Teachers more often use technology as a tool for communication,
evaluation, grade reporting, and research rather than a tool to teach and support learning and
collaboration (Bebell, Russell, & O’Dwyer, 2004; Becker, 2000; Burke, 2014; Coghlan & Hare,
2005; Ertmer, 2005; Gaffner, 2015).
Statement of the Problem
Schools across the United States have invested a substantial amount of money to push for
more incorporation of computer-based technology in the classroom. During the 2003-2004
school year, districts spent nearly $8 billion on technology equipment (Hayes, 2004). Spending
on technology in K-12 education reached $13 billion in 2013 and is expected to rise to $19
billion by the 2018-2019 school year (Burch & Good, 2015). This increase in spending on
technology has enabled 99% of public school districts to have access to hardware, software, and
the Internet (U.S. Department of Education, 2013). Despite the massive amount of money spent
on technology for K-12 schools, teachers’ access to technology may still be limited or does not
1

meet their needs. The amount of hardware reported includes computers for instructional use in
the school, but not in individual classrooms. Most computers are housed in a computer lab or on
shared laptop carts. Most often a classroom may have computer stations with four computers and
one teacher computer.
In examining the impact of technology in education, researchers have determined that
technology is not transforming education as it should and that the teacher is a significant
component in whether technology is effectively being integrated into the classroom (Kopcha,
2012; Weaver, 2012). Teachers face barriers that can impede successful technology integration
centered on student use of technology. Ertmer (1999) identified two types of barriers, first- and
second-order barriers, teachers face when implementing technology in their classroom learning
environment. Ertmer described first-order barriers as acquiring technical skills needed to operate
a computer, limited access to computers, and inadequate technical support. Second-order
barriers are internal obstacles and include teacher pedagogical and technological beliefs, and
willingness to change. First-order barriers were considered out of the teacher’s control. It was
assumed once access to hardware, software, and the Internet were no longer barriers, technology
integration in schools would be achieved (Ertmer, 1999; Hew & Brush, 2007; Keane, 2015;
Lowther et al., 2008).
Teachers are still faced with limited access to computers and Internet connectivity.
According to the U.S. Department of Education’s Office of Educational Technology (2014),
fewer than 20% of educators say their school’s Internet connection meets their teaching needs. A
report from the U.S. Commerce Department (2013) found that there are many schools faced with
limited access to technology. Low-income and less-educated households are less likely to own a
computer or have access to broadband. Similarly, U.S. schools experience a disparity as well. In
2

a 2013 Pew survey, 56% of teachers of the lowest income students say that lack of resources
among students to access digital technologies is a major challenge to integrating more
technology into their teaching as opposed to 21% of teachers of the highest income students
reporting that problem (Purcell, Buchanan, & Friedrich, 2013).
Research Purpose
Teachers report they would use technology but have few devices and too many students.
They say they do not have the software needed to support technology use. These barriers have
been identified by multiple researchers (Becker, 2000; Cuban, 2001; Ertmer, 1999; Gaffner,
2015). The purpose of this study was to determine if teachers would be willing to increase
technology integration that focused on student use after strategies that address the barriers to
working with limited access to technology were provided. For the purpose of this study, limited
access was defined as a low ratio of computer hardware and software per student or little to no
connectivity to the Internet.
To aid in this research, an instructional intervention was developed by the researcher with
the following outcomes in mind: strategies for integrating technology with limited resources;
ISTE standards for teachers to effectively design, implement, and assess learning with
technology; free or low-cost Web 2.0 tools; and example technology integration lessons. This
instructional intervention was developed to provide strategies that address barriers teachers may
face when they have limited technology. A needs assessment was completed by teachers and
revealed the proficient use of technology for administrative purposes such as grading, emailing,
and planning, and was therefore not covered in this instructional intervention.
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Research Questions
The study sought to answer the following questions:
1. In what ways, if any, do plans for technology integration focused on student use increase
when teachers are equipped with strategies to address limited access to technology?
2. In what ways, if any, does confidence as related to technology integration change after
the instructional intervention, Technology Integration Strategies for Teachers Faced with
Limited Access to Technology?
3. What types of relationships, if any, exist between levels of technology integration and
confidence and responses on the TTQ-R and TSA-R?
Significance
This study is significant because it is the next logical step in a continuous line of inquiry
about how teachers can effectively use technology as a tool for classroom learning that supports
collaboration, critical thinking, and creativity. The conversation about technology in education
has shifted from whether technology should be used in learning to how it can improve learning
(U.S. Department of Education, 2015). According to the Office of Educational Technology
(2015), few schools have adopted approaches for using technology to support learning. Studies
have found the majority of teachers are still not integrating technology into the classroom beyond
use for administrative, grading, and communication purposes (Attewell, 2001; Hohlfeld,
Ritzhaupt, Barron, & Kemker, 2008; Warschauer, 2002; U.S. Department of Education, 2015).
The barriers have been identified with few suggestions for removing them; therefore, addressing
these barriers with strategies to circumvent or overcome them should further research on
technology integration into the curriculum (Burke, 2014; Gaffner, 2015; Kopcha, 2012).

4

This study aimed to take a barrier to technology integration, as identified by teachers at
three local public schools in the southeastern region of the United States, and provide strategies
to work around said barrier to enhance student-focused technology use. A self-paced,
professional development, instructional intervention was created based on the stated needs of the
teachers to provide strategies and free or low-cost tools with example lessons to overcome the
barrier of limited access to hardware, software, and Internet connectivity they may face. The
results of this study may be utilized to develop and implement lesson plans that will promote the
effective student use of technology to support collaboration, critical thinking, and creativity.
Definitions
The following is a list of definitions of terms used in this study.
Barriers. Barriers have been defined as anything that challenges progress or the ability to
reach an objective. The objective of this study is increased technology integration. The barriers
identified in this study prohibit or pose a challenge to teachers’ successful implementation of
technology integration that focuses on student use.
Limited and limited technology access. Limited and limited technology access is
defined as teachers having a high student to computer ratio. Teachers may have the technology
needed to plan and implement instruction using hardware such as computers, whiteboards, and
projectors and even be able to connect to the Internet. Access may be limited when students
have to share devices or work in groups. Limited connectivity prevents multiple students from
accessing the Internet from a device because the school may not have adequate bandwidth. Even
if a teacher possessed enough devices for a class, lack of proper infrastructure, or limited
connectivity, may inhibit student use of technology.

5

Technology integration. Information technology such as computers, devices that can be
attached to computers (e.g., LCD projector, interactive whiteboard, digital camera), networks
(e.g., Internet, local networks), and computer software used in preparing or implementing lessons
by teachers, and used by students to collaborate and support critical thinking and problem
solving.
Chapter Summary
The use of technology in the classroom can create an environment for learning (Bucci et
al., 2003; Coghlan & Hare, 2005; Lei & Zhao, 2007; Mishra, 2012; Protheroe, 2005; Sandholtz,
1997). Schools across the United States have invested a substantial amount of money in an effort
to push for more incorporation of computer-based technology in the classroom. The National
School Board Foundation (2002) found that teachers were unprepared to integrate technology
into their teaching regardless of adequate access to computers. Barriers to technology
integration consist of obstacles such as acquiring technical skills needed to operate a computer,
teachers’ attitudes and beliefs, and limited hardware, software, and Internet connectivity (Becker,
2000; Belland, 2009; Ertmer, 1999; Hew & Brush, 2007).
The purpose of this study was to determine if teachers would be willing to increase
technology integration that focuses on student use after strategies that address the barriers to
working with limited access to technology have been provided. This study is significant because
it continues the line of inquiry about how teachers can effectively use technology as a tool for
classroom learning that supports collaboration, critical thinking, and creativity.

6

Chapter 2: Review of Literature
The review of literature for this study seeks to provide an overview of research related to
technology integration and historical trends over multiple decades in K-12 schools, national
technology standards, current technology trends in education, technology integration barriers,
addressing barriers, and technology integration models. The examination of current literature
was conducted by searching terms including K-12 technology integration, national technology
standards, technology adoption, pedagogy and technology integration, teachers’ beliefs and
technology, and professional development and technology in databases including Education Full
Text, JSTOR, ProQuest Dissertations & Theses Global, and ERIC. A resource librarian also
assisted in finding related articles. Google Scholar was used to locate additional resources and
resources not held by the university library. Springer Publishing’s website was also used to
locate related articles. When relevant articles were found, the reference list was mined for
additional sources. The findings of this review will be discussed in the following sections.
Historical Trends of Technology in Schools
Technology in education has been the topic of educators, researchers, and policymakers
for decades. In the 1960s, computer-assisted education promised to raise student achievement
through drill and practice (Gilbert, 1962; Skinner, 1960; Suppes & Morningstar, 1969). The first
computer assisted instruction system, Programmed Logic for Automatic Teaching Operations, or
PLATO was implemented in 1960. In 1965, funding from the Elementary and Secondary
Education Act (ESEA) allowed mini computers to be put in place at some schools, but was used
primarily for administrative and counseling purposes (Saettler, 1968). The research in the 1960s
mainly focused on student learning outcomes. Studies emerging in the 1970s and 1980s noted
technology could be used to support the development of independent thinking (Hosie, 1987;
7

Salomon & Clark, 1977; Wellington, 1985). This marks the beginning of a trend in research on
how technology can be used in education. The research in the mid to late 1980s began to broaden
from student outcomes to include a focus on teacher training and preparation and student
learning activities (Brickner, 1995; Pace, 1985).
By the early 1990s, technology such as presentation software, electronic whiteboards, and
laptop computers became more available. Virtually all public school districts in the United States
had access to computers and were connected to the Internet, (Iansiti & West, 1997; Mishra,
2012; Sandholtz, 1997). According to Wells and Lewis (2006), who conducted a survey on
Internet access in U.S. public schools and classrooms from 1994-2005, approximately half of the
public school teachers reported using computers and the Internet by 1998 (Wells & Lewis,
2006). Even though a growing number of districts began purchasing hardware and software, a
digital divide began to emerge (Hoffman & Novak, 1998; Poole, 1996). This divide has been
described as a significant difference between the classrooms with computers and Internet
connections and those without (Attewell, 2001; Damarin, 2000; Hoffman & Novak, 1998). A
longitudinal study of technology in the classroom conducted by Apple Classrooms of Tomorrow
(ACOT) was completed in the 1990s. The lessons learned from this study were that technology
alone does not improve teaching and learning and that it must accompany curriculum goals,
sound instruction, and be integrated with subject-matter content (Dwyer, Ringstaff, & Sandholtz,
1996). The ACOT study proved to be significant and was the catalyst for the body of resulting
research on technology and education and set the groundwork for research on technology and
learning. (Bennett, 2003; Hall, Chamblee, & Slough, 2011; Haymore-Sandholtz, Ringstaff, &
Dwyer, 2013; Sandholtz, 1997).
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By the turn of the century, access to technology became more prevalent in K-12 schools.
When the 2005 school year began, nearly 100% of United States public schools had access to the
Internet, compared to 10 years earlier with a reported 35% (Gray et al., 2010). A study conducted
by the U.S. Department of Education’s National Center for Education Statistics (Aud et al.,
2010) found that 97% of teachers had, at least, one computer in the classroom and the student to
computer ratio was 5.3:1. Teachers also reported that the students often used computers in class
during an instructional time, and 29% of teachers reported student use of computers some of the
time. By 2012, The National Center for Education Statistics reported the ratio of students to
instructional computers with Internet access to be 3.1:1. Students also had increased access to
mobile technologies, and schools were implementing its use (Johnson, Levine, Smith, & Smythe,
2009; Keengwe, Schnellert, & Mills, 2012)
As the numbers of computers and access to the Internet in schools have grown, so have
the number of questions being asked about the extent to which these technologies are being used
in schools and classrooms and for what purposes (Burke, 2014; Dornisch, 2013; Godfrey, 2013;
Gray et al., 2010; Keane, 2015; Lei & Zhao, 2007; Wallace, 2012). The emphasis in educational
computing shifted to subject matter integration and using the computer as a tool to support
teaching and learning in specific disciplines (Cheung & Slavin, 2013; Gaffner, 2015; Keengwe et
al., 2012). Teaching about technology took a back seat to teaching and learning with technology
(Chai, Koh, & Tsai, 2010; Cheung & Slavin, 2012; Keane, 2015). The shift of emphasis in
technology and education brought about a need for standards for teachers and students.
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National Technology Standards
Education Standards for technology emerged in the1980s and were equated with basic
operations and programming. Although several states had guidelines and benchmarks, none
were required for graduation (Bitter, 1983; Hohlfeld et al., 2008; Roblyer, 2000). Standards in
technology shifted from a focus on hardware and programming to using technology as a tool to
communicate, conduct research, and solve problems. This shift in focus coincided with the
enactment of The Enhancing Education through Technology Act of 2001, which is a part of the
No Child Left Behind Act of 2001 (Law, 2002). Funding for this act required recipients to
address how they will ensure technology integration in the curriculum. Some states began to set
technology benchmarks for different grade levels.
Several national organizations began developing national standards for students and
teachers (Atkins et al., 2010; Roblyer, 2000). In 1998, the International Society for Technology
in Education (ISTE) published their National Educational Standards (NETS) for Students and
followed with NETS for Teachers in 2000 (Bucci et al., 2003; Gaffner, 2015; Hohlfeld et al.,
2008). The original standards focused on teaching students to use computers. The NETS
standards were revised and released in 2007 and became known as ISTE Standards for Teachers
with a set of standards for students too. The standards were released to shift the focus to using
technology to learn.
In 2007, ISTE put forth performance goals and standards for teachers related to
technology integration. These standards provided a guide for the role of technology in teacher
preparation. Teachers were encouraged to meet these five standards: facilitate and inspire
student learning and creativity, design and develop digital-age learning experiences and
assessments, model digital age work and learning, promote and model digital citizenship and
10

responsibility, and engage in professional growth and leadership. Instructional strategies are at
the center of these standards rather than the technology itself (NETS*T, 2008). Technology does
not serve as a replacement tool, but as a tool to assist learning.
In 2015, ISTE began reevaluating the current standards to address the growing number of
schools moving to 1:1 environments and the increase in mobile devices in the classroom. ISTE
will seek feedback from stakeholders in education from around the world to help define the
priorities for learning with technology (Sykora, 2015). The recent modification to the ISTE
standards reflects the current technology goal to support students in learning with technology.
The Current State of Technology Integration in K-12 Schools
The current trend in education is teaching and learning with technology (Chai et al.,
2010; Keane, 2015; O'Malley, 2012). Stakeholders in education have made significant progress
in leveraging technology to support collaboration, critical thinking, and problem-solving in a
variety of ways. Technology is increasingly being used to personalize learning and give students
a choice of what and how they learn. Demski (2012) stated that technology is central to
personalized learning. Dabbagh and Kitsantas (2012) believe student-centered learning has a lot
of support among education leaders, but it cannot happen without the right technology
infrastructure to drive it. Research and experience have improved the understanding of how
people learn. Beetham and Sharpe (2013) looked at technology-mediated learning which
supports learning through communication and dialogue in the social sciences. Through preservice teacher preparation programs and professional learning, educators are gaining experience
and confidence in using technology to achieve learning outcomes. Gaffner (2015) identified the
need for differentiated professional development and found teachers benefited from co-teaching
as a method of integrating technology. The cost of digital devices has decreased dramatically,
11

while computing power has increased, along with the availability of high-quality interactive
educational tools and apps. Google for Education provides tools to engage in ubiquitous
learning. Technology has allowed us to rethink the design of physical learning spaces to
accommodate new and expanded relationships with learners, teachers, peers, and mentors.
Flipped learning allows for a variety of learning modes; educators often physically rearrange
their learning spaces to accommodate a lesson or unit to support either group work or
independent study (Network, 2014).
Substantial progress has been made with using technology to support student learning.
However, there is still a gap between the amount of technology available in today’s classrooms
and teachers’ use of that technology for instructional purposes. In a 2010 report by NCES, the
authors found that 97% of public school had, at least, one computer in the classroom and over
50% of teachers had access to multiple computers they could bring into the classroom. Most of
the teachers (96%) reported having Internet connectivity and other technological devices such
projectors, interactive whiteboards, and digital cameras (Gray et al., 2010). Having the access to
the Internet and other technology should allow K-12 schools to achieve technology integration as
described by technology standards. However, when asked about the use of computers for
instruction, only 40% reported using them often while 29% used them sometimes (Gray et al.,
2010). Less than half of all public school teachers report using technology regularly for
instructional purposes. It was used more frequently for administrative tasks (Bebell, Russell, &
O’Dwyer, 2004; Kopcha, 2012; Zhao, Pugh, Sheldon, & Byers, 2002). Several factors contribute
to the lack of this type of technology integration. Some schools experience digital use divide.
This is the disparity between students who use technology to create, design, build, explore, and
collaborate, and those who use technology to consume media passively (Purcell, Buchanan, &
12

Friedrich, 2013; Valadez & Durán, 2007; Warschauer & Matuchniak, 2010). Teachers face a
number of barriers when integrating technology into their instruction. These barriers will be
discussed in the next section.
Technology Integration Barriers
Even though research shows that technology can be used to improve student learning (An
& Reigeluth, 2011; Atkins et al., 2010; Becker, 2000; Hew & Brush, 2007; Keengwe et al.,
2012) and prepare them for the workforce (Beetham & Sharpe, 2013; Mishra, 2012), it does not
come without barriers. There are numerous empirical studies and conceptual articles that have
identified a number of barriers that teachers face when integrating technology in teaching and
learning (Becker, 2000; Ertmer, 1999; Hew & Brush, 2007). Some barriers teachers face when
integrating technology include lack of knowledge to use technology, not understanding how to
implement technology in lesson delivery, discomfort using technological devices, lack of
technological training, little funding to purchase hardware and software, lack of wireless and
technical support, resistance to pedagogical change, and competing time to learn new skills
(Belland, 2009; Burke, 2014; Curran, 2015; Gaffner, 2015; Godfrey, 2013; Kopcha, 2012; Lim
& Khine, 2006; Wallace, 2012). Even teachers who are technologically proficient can be limited
when integrating technology into the classroom due to environmental barriers involving access to
adequate functional equipment, time to implement technology in teaching, accommodating the
various technology skill sets of students, participating in professional development opportunities,
scheduling computer lab time, securing appropriate software that is compatible with existing
hardware, connecting to the Internet, and engaging a large number of students with a limited
number of computers (Belland, 2009; Gaffner, 2015; Keengwe, Onchwari, & Wachira, 2008;
Kopcha, 2012). These barriers have been identified by Ertmer (1999) as first and second order
13

barriers. The following sections examine first and second order barriers (Ertmer, 1999), which
include teachers’ perception and infrastructure.
First and second order barriers. Teachers do recognize the importance of technology
integration. However, some educators are limited by what are known as first and second order
barriers. Ertmer (1999) described first order barriers as external obstacles such as acquiring
technical skills needed to operate a computer. Other first order barriers identified in research
include limited access to computer created by high student-computer ratios and inadequate
technical support (Kopcha, 2012). Limited access to technology is considered a first order
barrier. Originally, the term “digital divide” referred to whether classrooms had computers and
connection to the Internet (Clark, 2014). Now most schools in the United States have basic
hardware and connectivity, and still face a lack of wireless and technological support. In a study
conducted by Education Superhighway, 63% of schools lack sufficient Internet infrastructure for
digital learning (Clark, 2014).
Second-order barriers are described as being internal obstacles and include teachers’
pedagogical beliefs, technology beliefs, and teachers’ willingness to change. These barriers
hinder the implementation of technology integration in classrooms. Despite the fact that many
classrooms today are more equipped with hardware, teachers still struggle with practical and
philosophical problems posed by the integration process (Ertmer, 1999). By becoming more
aware of the barriers they face, teachers can begin to develop the strategies they need to
overcome the different types of barriers. It has been reported that when technology barriers are
addressed, teachers can use technology to focus on learners’ construction of knowledge instead
of putting the focus on the technology and their instruction (Hooper & Rieber, 1995; Strudler &
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Wetzel, 1999). Addressing barriers is more complex than simply providing hardware and
software, and each barrier requires different strategies to overcome (Ertmer, 1999).
Planning technology. One important step in achieving technology integration is to
create a plan about how technology use can be achieved to support classroom learning. Because
teachers are directly affected by school initiatives related to technology integration, they should
be included in the planning and implementation process. This is important because it gives
teachers a vision and offers an opportunity for open communication among stakeholders. It is
important to survey teachers about their perception of technology integration (Cuban, 2001).
When teachers are not included in initiatives taken by legislators and administrators, they may be
resistant to changing (McGrail, 2005). The desired goals and outcomes of planning and
implementation should be clearly communicated. Teachers and administrators must have a clear
understanding of their role in the implementation of technology integration plan. In order to
successfully integrate technology, teachers need time, training and support to be successful
(Gaffner, 2015; Godfrey, 2013; Keane, 2015; Kopcha, 2012).
Professional development. Effective professional development enhances professional
skills, keeps participants up to date, and supports a change in school (Dall’Alba & Sandberg,
2006; Gaffner, 2015; Weaver, 2012). Gaffner (2015) found that teachers were more likely to
direct students to use technology in the classroom if they have had effective situated technologycentered professional development. It is important that stakeholders provide the professional
development that will allow the teachers to address the issues of integrating technology into the
curriculum and provide the professional development over time to ensure the integration is done
appropriately.
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The skill level and training of teachers has been identified as a barrier to technology
integration. Teachers must possess technology skills, but they report having a lack of training
that meets their needs (Bebell et al., 2004; Cuban, 2001; Kalny, 1999). In order to successfully
integrate technology, teachers must not just know the content and teaching, but understand
technology as well (Koehler & Mishra, 2009). Teaching practices also must change. This can be
accomplished by offering ongoing professional development (Gaffner, 2015; Hayes & Greaves,
2008). Teachers must also become adept at combing through a myriad of technological resources
and selecting and testing applications that are veritable and appropriate for classroom use
(Banister, 2010; Cuban, 2001; Leh, Kouba, & Davis, 2005). This professional development
should be made readily available to them (Bebell et al., 2004).
Professional development that includes learning about the role technology should have
and how to use the technology in the classroom will help meet the needs of teachers (Windschitl
& Sahl, 2002). While changing attitudes and perceptions of teachers is not an easy task, teachers
who have access to quality professional development note positive changes in their attitudes
towards technology integration. They report an increase in confidence, skill, and knowledge of
new ways to use technology in their class (Gaffner, 2015; Lei & Zhao, 2007). Effective
professional development focuses on content, provides an opportunity for hands-on application,
and meets the needs of the teacher (Hew & Brush, 2007). According to Ertmer (1999),
professional development needs to address first and second order barriers by focusing on both
technological and pedagogical issues, providing instructional resources such as models mentors
and peers, and providing opportunities for reflection, collaboration, and discussions with
colleagues. Sometimes teachers are not aware of resources that can be used and the tools
available to support technology use in their class. Providing training and expert support can
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assist teachers in finding resources to support technology integration into their curriculum. The
administration should encourage the teachers to attend professional development and make sure
the professional development is situated and long term to help the teachers integrate technology
into the curriculum.
Frameworks for Technology Integration
A gap exists between what teachers are expected to know and do in a classroom with
technology and how to integrate its use in student-centered classroom instruction. To effectively
integrate technology into the classroom, a teacher needs to consider technology in terms of the
content being taught and the pedagogical challenges that may exist in relation to the content as
well as the classroom setting (Bos, 2011). Substitution, Augmentation, Modification,
Redefinition (SAMR) and Technological Pedagogical Content Knowledge (TPACK) are
commonly used models for technology integration. If teachers are taught to use technology
within their content area, then they are more prepared to use technology in the classroom
(Ottenbreit-Leftwich, Glazewski, Newby, & Ertmer, 2010). This is supported by the increased
use of technology integration models. The TPACK framework is based on the understanding of
the relationships among technology, pedagogy and content (Koehler & Mishra, 2009). The
SAMR guides teachers in reflecting on how well they are integrating technology into their
classrooms. The two models are discussed in the following.
TPACK. The Technological Pedagogical Content Knowledge (TPACK) model is used as
a way to represent what teachers need to know about technology and how to design authentic
activities and lessons that incorporate technological knowledge with pedagogical knowledge and
content knowledge to provide students with the greatest experience (Mishra, 2012). This
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framework highlights three interconnected ideas that instructors need to negotiate while learning
about effective technological use.
Teachers have been characterized as gatekeepers because they determine what
technologies may be used in their classroom. This does not help students. Effective integration
of technology in the classroom does not depend on technology skills alone. To have meaningful
technology integration into the classroom there should be an understanding of technology,
content, pedagogy, and an understanding of how these three things work together (Koehler &
Mishra, 2009). In order for there to be meaningful technology integration, the teachers should
have a firm grasp of all the individual concepts of TPACK- pedagogical knowledge, content
knowledge, and technology knowledge. This framework is useful for thinking about what
knowledge teachers must have to integrate technology into teaching and how they might develop
this knowledge (Chai et al., 2010; Koehler & Mishra, 2009). As teachers grapple with the
different components of TPACK and merge them successfully, they learn to grow and develop
meaningful integration (Bos, 2011). As these bodies of knowledge interact, in theory and in
practice, they produce the type of knowledge needed to integrate technology successfully into the
classroom (Mishra, 2012).
SAMR model. Puentedura (2006) developed the SAMR model as a way for teachers to
evaluate how they are incorporating technology into their instructional practice. The SAMR
model describes four progressive stages of technological development with substitution at its
lowest level and redefinition at its highest. At early stages, technology is used to simply replicate
or enhance previous pedagogical practice. Moving along the continuum allows for technology to
be used to completely transform the way in which lessons are delivered. The SAMR framework
argues that technology adoption in education can move beyond the substitution of existing
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educational activities and assessment practices to create new experiences previously impossible
or difficult with prior technology. Puentedura (2012) argues that after new technology is
introduced into an educational environment, it can take up to three years for faculty to
successfully use the technology to modify and redefine learning tasks to the extent that the
educational process is truly transformed.
Technology integration models are used to support teachers in their efforts to implement
technology. Regardless of which model is chosen, it is import to remember that the models
should help teachers think about their own technology use as they begin or continue to make
shifts in implementing technology based lessons.
Chapter Summary
Technology in education has evolved from computer-assisted education in the 1960s
which promised to improve student outcomes to seeking to use technology to support the
development of critical thinking. The longitudinal study completed by ACOT proved to be a
catalyst for studies conducted in the area of technology and education. As the years progressed,
access to technology in K-12 education became more prevalent with almost all public schools
having hardware and Internet connectivity.
With schools having more access to hardware and software, national standards for
technology were developed. Districts seeking federal funds for technology were required to
address ways in which technology would be integrated into the curriculum. ISTE provided
performance goals and standards for teachers and students which focus on instructional strategies
and not the technology.
Research has shown many benefits to integrating technology. Technology can be used to
prepare 21st-century learners for the workforce and to develop critical thinking and problem19

solving skills. Technology can also be used to support a learning environment focused on
student use of technology. Despite research that states technology can be used to support
learning, national standards for technology being put forth, and increased technology funding,
the state of technology integration in K-12 schools is limited.
Even with legislature, additional funding, and set standards, there are still barriers. These
barriers can impede successful student-centered technology integration. Ertmer (1999) described
first order barriers which are beyond the teacher’s control as external. These barriers include
acquiring technical skills needed to operate a computer, limited access to computers, and
inadequate technical support. Second order barriers are internal obstacles and include teacher
pedagogical and technological beliefs and willingness to change. These are common barriers to
technology integration and also include lack of technology skills and training (Ertmer, 1999).
Ertmer (1999) concluded that by becoming aware of barriers, strategies can be developed
to help overcome them. Creating and implementing a clear plan for technology is one way to
address barriers teachers face when integrating technology. The plan should involve teachers
during each phase to decrease the chance of teachers resisting implementation. Another way to
address barriers teachers face when integrating technology is for them to engage in professional
development. Access to quality professional development can lead to an increase in teacher
confidence and skills. Professional development needs to focus on content related technological
skills.
Effective technology integration depends on technology skills, understanding of content
and pedagogy, and knowledge of how these things work together. These elements working
together produce the type of knowledge needed to integrate successfully technology that supports
student-centered learning.
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Implications. Integrating technology into teaching and learning is a complex process and
may come with barriers. Studies have shown that teachers with and without technology skills are
inhibited when integrating technology (Burke, 2014; Curran, 2015; Gaffner, 2015; Kopcha,
2012; Wallace, 2012). These barriers are well known, and removing them does not mean
teachers will then integrate technology more effectively. Lack of time and poor computer
literacy may still be barriers when technology is plentiful. Therefore, professional development
needs to cater to the learner. Teachers with fewer technology skills may benefit more from
sessions on ways to integrate technology and whom to call when they need support. Teachers
with more advanced technology skills would benefit from more sophisticated technology
sessions. Specific professional development should address strategies teachers can use when
faced with limited access to technology and Internet connectivity.
Discussion and recommendations for future research. While this review of literature
focuses on the kinds of technology being brought into the classroom and used by educators at
home and in the classroom, little is reported about how this has changed teachers' pedagogical
approaches aside from how they give and collect assignments. While professional development
can be effective in addressing technology integration barriers, there is not much research on the
types of professional development that have the greatest impact on technology integration.
Barriers to technology integration have been the topic of a large number of studies, but there is a
limited amount of research that focuses on specific strategies that can be used to overcome these
barriers.
Further reading on models related to change theory and technology adoption will help to
understand better the complexity of issues related to technology integration in the classroom.
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Additional models, such as the Concerns-based Adoption Model, Task-Technology Fit
Model, and Technology Acceptance Model may be used to review teachers’ adoption and
adaption to change as well as how technology is embraced by educators.
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Chapter 3: Methodology
The purpose of this study was to determine if teachers would be willing to increase
technology integration that focused on student use after strategies that address the barriers to
working with limited access to technology were provided. For the purpose of this study, limited
access was defined as a low ratio of computer hardware and software per student or little to no
connectivity to the Internet. The study sought to answer the following research questions:
1. In what ways, if any, do plans for technology integration focused on student use increase
when teachers are equipped with strategies to address limited access to technology?
2. In what ways, if any, does confidence as related to technology integration change after
the instructional intervention, Technology Integration Strategies for Teachers Faced with
Limited Access to Technology?
3. What types of relationships, if any, exist between levels of technology integration and
confidence and responses on the TTQ-R and TSA-R?
Research Design
This study used a mixed methods approach to research, which included both quantitative
and qualitative forms of data collection and analysis (Morse & Niehaus, 2009). The mixed
method approach answers the question from a number of perspectives, and the variation in data
collection leads to greater validity (Creswell, 2012).
Quantitative research, also called empirical research, refers to any research based on
something that can be accurately and precisely measured (Lunenburg & Irby, 2008). Quantitative
data was collected to identify participants’ knowledge of computers and technology and to
ascertain the self-reported technological abilities of the participants. This data was collected
through the Teacher Technology Questionnaire-R (TTQ-R; Lowther, Ross, Townes, Weaver, &
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Strahl, 2015), the Technology Skills Assessment-R (TSA-R; Marvin et al., 2002), and the
Observation of Computer Use-R (OCU-R) (Lowther et al., 2015).
According to Merriam (2002), qualitative research is often used to gain a deeper
understanding of a specific organization or group by collecting data in human groups or social
settings. Rather than manipulating variables or introducing treatments, qualitative studies allow
meanings to be identified by the researcher from participants through firsthand experience and
environmental observations. Creswell (2012) identified key characteristics of qualitative
research. This study had several characteristics noted by Creswell. The research occurred in a
natural setting where participants experienced the problem or issues that were studied. The
qualitative instrument was designed by the researcher and included open-ended questions. The
researcher relied on multiple forms of data including observations and interviews. The use of
qualitative data enabled the researcher to gain a deeper understanding of results from quantitative
data collected.
The approach to inquiry used in this was a case study. A qualitative case study is an
intensive description and analysis of a trend or social units, such as an individual group,
institution, or community (Merriam, 2002), to gain an understanding of underlying reasons,
opinions, and motivations within its real-life context. The primary purpose of a case study is to
understand real-life situations, issues, and problems (Silverman, 2010).
The identified case for this study was a middle/high public, charter school and the
barriers teachers face when integrating technology. This case was a bounded system: bounded
by time (two months of data collection) and place (situated on the school’s campus). According
to Creswell (2012), in order to have an in-depth understanding of the case, the researcher needs
to collect many forms of qualitative data. The researcher used multiple sources of information:
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research journal, interpretations from the survey and the interviews, and member checking. Data
was analyzed through the description of the case and themes of the case. The components of this
case study, including the site of research, participants, the prescribed instructional intervention,
data collection instruments, methods and analysis, trustworthiness, researcher’s biases and
subjectivities, are discussed in the following sections.
Site of Research
This study was conducted at a public, charter school serving grades 6 through 12 in a
city with a population of over 1,000,000 inhabitants. This charter school, referred to in this study
as City Preparatory, has a student population of just over 400. With a focus on science,
technology, engineering, and math (STEM), this middle/high school uses a STEM education
program developed by the state. None of the students live in the neighborhood where the school
is located. Teachers at City Preparatory have been teaching for an average of nine years. There
are 22 faculty members and 4 administrators. All of the City Preparatory teachers possess a
bachelor’s degree with a certification in their content area. More than half (56%) of the faculty
possess an advanced degree.
Participants
City Preparatory has 22 faculty members. Quantitative data was collected from 18
participants (81%) from the population by administering the TTQ-R and the TSA-R. The
researcher’s goal was to have the entire faculty participate in the quantitative data collection.
However, four of the teachers were not on-site during the administration of the surveys;
therefore, the population size for this study was 18. Of the 18 participants, 9 were male and 9
were female. Three faculty members teach sixth-grade classes, 3 teach seventh-grade classes, 4
teach eigth-grade classes, 4 teach nineth-grade classes, 4 teach 10th-grade classes, 4 teach 11th25

grade classes, and 4 teach 12th-grade classes. The total number exceeds 18 because some
teachers teach more than one grade level. Of the total population, 3 teach English, 4 teach math,
3 teach social studies, 4 teach science, 2 teach business/technology, 1 teaches a foreign language,
and 1 teaches health/physical education.
After the participants completed the survey, stratified purposeful sampling was used to
select participants for qualitative data collection. Stratified purposeful sampling was chosen
because this method allowed the data to be collected from specially selected subgroups within
the population and facilitated comparisons between the groups (Miles & Huberman, 1994). For
this case study, the subgroups consisted of participants from four content areas: language, math,
science, and social studies who have completed an instructional intervention. The teachers from
the content areas were randomly selected from the above-mentioned subgroups. After the
completion of the instructional intervention, the participants completed the TTQ-R with
additional open-ended questions attached. To better understand participants who plan to increase
technology integration with a focus on student use of technology, the researcher conducted a
semi-structured interview with more open-ended questions to follow up on the responses from
the TTQ-R. A description of the interview participants is found in Table 1.
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Table 1
Description of City Prep Interview Sample

John

Gender
Male

Subject
Teaches
Science

Years of
Teaching
16+

Andre

Male

Math

Less than a year

Miranda

Female

Science

1-5

Rowan

Female

Social Studies

1-5

Erin

Female

Language

11-15

Marcus

Male

Social Studies

16+

Name (pseudonym)

Research Instructional Intervention
An online, self-paced, instructional intervention, Technology Integration Strategies for
Teachers Faced with Limited Access to Technology, was developed and evaluated by the
researcher. The instructional intervention was designed to provide strategies for teachers with
few devices and/or limited Internet connectivity to enhance technology use for student learning.
This was an identified need based on the results of a needs assessment completed by public
school teachers in a southeastern region of the United States. To see the needs assessment and
results, refer to Appendix A. The instructional intervention includes 1) strategies for integrating
technology with limited resources, 2) ISTE Standards for Teachers to effectively design,
implement, and assess learning with technology, and 3) free or low-cost web 2.0 tools and
example technology integration lessons.
The 60 min. web-based intervention was created using Articulate Storyline and hosted on
the web using Dropbox, an online file storage system used for file sharing and collaboration.
The intervention encompasses four key learning outcomes: 1) identify two strategies to use when
teachers are faced with high student-device ratios, 2) determine common mistakes teachers often
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make when selecting apps for their classroom, 3) identify a web 2.0 tool that will allow the
learner to collaborate, present, or interact with video with students and peers, and 4) select one
standard that best meets a lesson’s objective.
The first module, the introduction, includes information about the intervention,
objectives, and course navigation instruction and a pretest. The next three modules include the
instructional content and are grouped by working with limited devices, ISTE standards, and Web
2.0 tools and example lessons. The last module contains the course summary, posttest, and
survey. The posttest consists of the same six questions from the pretest to determine if the
participant was able to meet the objectives of the intervention. The participants are expected to
move through the unit individually in a quiet setting with minimal interruptions.
Formative evaluation of the instructional intervention involved three iterations of data
collection: 1) subject matter expert review from two individuals who have done extensive work
and research related to technology integration, 2) one-to-one evaluation where teachers with
varying levels of technology skills completed the intervention and provided feedback, and 3) a
small group evaluation where the intervention was completed in a real world setting. Feedback
from each phase of the evaluation process was taken and used to make adjustments. The results
of the formative evaluation showed that participants acquired knowledge as a result of
completing the intervention.
Instrumentation
Three measurement strategies were used to collect and evaluate data: surveys, classroom
observations, and interviews. Details of each instrument, TTQ-R, TSA-R, OCU-R, and the
interview protocol are in the following. The TTQ-R was administered two times. The initial
administration of the survey helped to establish perceived technology skills and technology use
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and the second administration was used to determine if there was a change. The second
administration of the TTQ-R had open-ended questions. The open-ended questions can be found
in Appendix B. The OCU-R was administered twice to be sure an increase in technology use was
not the result of an acquisition of new hardware. Administration of each instrument is discussed
further in data collection.
Teacher Technology Questionnaire-R. The Teacher Technology Questionnaire-R is a
two-part survey that was used to collect teacher perceptions of computers and technology
(Lowther et al., 2015). This instrument was initially created in 2000, but was revised and
updated in 2015 to reflect current technology, definitions, and trends. The first section includes
20 statements for which teachers rate their level of agreement about five technology areas:
impact on classroom instruction, impact on students, teacher’s readiness to integrate technology,
overall support for technology in the school, and technical support. The items are rated on a
five-point, Likert-type scale that ranges from strongly agree to strongly disagree. In the second
section, teachers are asked to rate their level of computer ability as very good, good, moderate,
poor, or no ability. The teachers were asked if they have a computer at home. If they have a
computer, they were then asked if they used the computer to access information on the Internet
for instructional material for class. Teachers also answered demographic questions about years
of teaching, grade level, gender, and age group. The TTQ-R can be found in Appendix C. The
TTQ-R was administered a second time and included additional open-ended questions. The five
questions were used to determine the ways in which they have used the strategies provided to
address the barriers they have faced (or will face) when implementing the lesson, the student
outcome of the lesson, the level of ease of technology use, and additional support needed to
improve technology integration.
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Technology Skills Assessment-R. The Technology Skills Assessment- R is a survey that
includes 48, three-point Likert-type questions and six multiple-choice questions (Marvin et al.,
2015). This instrument was created in 2002 and has been updated to reflect the current state of
technology use. The Likert-style items were developed to assess the perceived technological
abilities of the participants. The survey items are arranged into seven categories: Computer
Basics, Software Basics, Multimedia Basics, Internet Basics, Advanced Skills, Using
Technology for Learning, and Policy and Ethics. The TSA-R was not used to collect data to
answer research questions, but rather to provide data that gives a richer description of the
participants. This also helped to ascertain that the lack of technology use is not due to their lack
of knowledge, but it is indeed due to lack of resources. The TSA-R can be found in Appendix D.
Observation Computer Use-R. The Observation Computer Use was designed to
capture student access to, ability with, and use of computers (Lowther et al., 2015). This
instrument was created in 2007, and updated in 2015, to reflect the current trends in technology
such as one to one computer usage, productivity tools, and current search tools. This instrument
was used pre- and post-professional development to ensure the increase of technology use was a
result of the instructional intervention, and not because there was an increase of technology since
the time of the initial survey. The OCU-R can be found in Appendix E.
Interview protocol. The interview protocol consists of eight open-ended questions
written by the researcher. The questions sought to answer why technology integration is (or is
not) important, examples of how often computers are used by teachers and their students, major
barriers to technology use, strategies they have learned as a result of the intervention (if any) and
how they plan to use them, and confidence level before and after the instructional intervention.
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The interviews took an average of 30 min and were conducted at the research site. The semistructured interview protocol can be found in Appendix F.
Data Collection Procedures
Each phase of the data collection and analysis process was documented in an electronic
research journal with a record entered for each step of the process. This document was used to
establish a timeline of the process, keep a record of the justification for decisions made, and
document the researcher’s reflections and thoughts during this process. Two surveys,
observation, and an interview were used to collect data for this study. The two surveys, TTQ-R
and TSA-R, were administered during a faculty meeting in an attempt to gain 100%
participation. The script used during the faculty presentation is included in Appendix G. The
participants were given a written copy of the participant’s informed consent. They also
completed a sign-in sheet which acknowledged their receipt of, and agreement with, their
informed consent. The participants received the two surveys with a cover page on top. The
cover page had space for identifying information. It included space for the participant’s name
and email. The cover page can be found in Appendix H. The researcher used the information on
the cover page and survey to create a unique identifier for the participants. Once the unique
identifier was created, the cover page was removed and replaced with the unique identifier.
Names and identifiers were logged on a password-protected spreadsheet. The cover page was
discarded. The responses from the survey were recorded on a spreadsheet. The original survey
was filed in a locked cabinet. The spreadsheet which links the participants to their unique
identifier was password protected and locked in a cabinet separate from the surveys. When the
participants completed the surveys, their names were entered into a drawing for a $10 Target gift
card.
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Following the presentation at the faculty meeting, the participants who completed the two
surveys were each sent an email with a link to the online intervention. The email contained
instructions about the completion deadline and technology requirements (i.e., speakers or
headphone, high-speed Internet) and included the participant’s unique identifier. The participants
were not able to complete the instructional intervention without including the unique identifier.
The participant had to indicate they have read and understood the informed consent document
attached to the email by checking a box next to the statement, “I have read this informed consent
document and the materials contained in it. I understand each part of the document, all my
questions have been answered, and I freely and voluntarily choose to participate in this study.”
The participants were able to review the informed consent provided by the link under the box if
needed.
Initially, the participants were given one week to complete the intervention. However,
the school principal allotted time for the teachers to complete the intervention during their
weekly professional development day, so the deadline for the completion of the intervention was
extended an additional four days. The principal also stated the instructional intervention would
count towards one hour of professional development for the teachers.
After the instructional intervention had been completed, all the participants who
completed the initial survey completed the TTQ-R a second time with additional open-ended
questions. The participants completed the survey and open-ended questions during the faculty
meeting. Professional development certificates were handed out to the participants who
completed the instructional intervention by the deadline. The second administration of the
surveys was used to determine if there was a change in the responses from the initial survey after
completion of the intervention. The OCU-R was completed a second time to ensure the increase
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of technology use was a result of the instructional intervention, and not because there was an
increase of technology since the time of the initial survey.
A semi-structured interview with participants using an interview protocol created by the
researcher was conducted. The interviews took place after the surveys were administered a
second time. Participants were selected based on their responses to the survey. Participants who
reported using or planning to use the strategies from the instructional intervention to implement a
lesson that focused on student use of technology were selected for the semi-structured interview.
The interviews ensured that the participants’ own words were used and allowed the interviewer
to seek clarity from each participant. Participants who met the criteria for an interview were
contacted by email to set up a meeting time. The participants were told the interview would be
no longer than 30 minutes. The interviews were digitally recorded, and the participants were
identified on the recording by their unique identifier assigned to them earlier. The participants
were made aware and agreed to allow digital voice recording. Voice recordings were used to
ensure the interviewer that the responses were accurately captured. The purpose of the study as
well as the participants’ rights and confidentiality were explained to them again before data
collection began. These digital recordings were transcribed by the researcher using a Google
voice to text add-on. Each interview was transcribed and saved as a separate, word-processed
file. The files were password protected and identified using the participant’s unique identifier.
A member check of qualitative data was conducted with each participant before the collected
data was published. A summary of themes and observations that were identified through the
individual interviews were emailed to each participant. Participants were asked to reply to the
email if they did not agree or wanted to give additional information on any of the information
provided. They were informed that no response would be considered as acceptance. At the end
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of the interview, each participant selected a $10 Google Play or iTunes gift card. Table 2 shows
the number of participants at each stage of data collection. Tables 3 illustrate the alignment of
the research questions with the surveys and interview protocol. The roles and responsibilities for
data collection are outlined in Table 4.
Table 2
Participation Goal of Each Phase of Research
n
TTQ-R & TSA-R Survey- Time1

18

Instructional Intervention

17

Classroom Observation

9

TTQ-R Survey & open-ended questions - Time2
Interview

18
5
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Table 3
Research Questions by Data Source
Research Questions

Data Sources

Research Question 1
In what ways, if any, do plans for
technology integration focused on
student use increase when teachers are
equipped with strategies to address
limited access to technology?

TTQ-R
 The use of computers has increased the level of student interaction
and/or collaboration.
 I have received adequate training to incorporate technology into
my instruction.
 I routinely integrate the use of technology into my instruction.
 The use of technology has improved the quality of student work.
 My teaching is more interactive when technology is integrated
into the lessons.
Open-ended Questions
 In what ways have you used or plan to use the strategies to
implement a technology integrated lesson focused on student use
of technology?
 What were some barriers you still face when implementing this
lesson?
 What else could be done to help you improve technology
integration focused on student learning in your classroom?
Interview Protocol
 How often do your students use computers in your class?
Examples
 What are major obstacles or barriers to the use of technology in
your classroom?
 If money and time were not an option, how would you use
technology in your class?
 Are there any strategies you would use? Why or why not?
 Do you plan to use or increase the use of technology now that you
have the strategies?
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Table 3 (Continued)
Research Questions by Data Source
Research Questions

Data Sources

Research Question 2
In what ways, if any, does confidence
as related to technology integration
change after the instructional
intervention, Technology Integration
Strategies for Teachers Faced with
Limited Access to Technology?

TTQ-R
 I know how to meaningfully integrate technology into lessons.
 The integration of technology has positively impacted student
learning and achievement.
 I am able to align technology use with my district's standardsbased curriculum.
 Most of my students can capably use computers at an ageappropriate level.
 I have received adequate training to incorporate technology into
my instruction.
 My computer skills are adequate to conduct classes that have
students using technology.
Open-ended questions
 Do you find technology integration easier after completing the
instructional intervention? Why or why not?
Interview Protocol
 Do you plan to use or increase the use of technology now that you
have the strategies?
 How confident were you integrating technology that focused on
student use before completing the instructional intervention?
 Has your confidence level increased as a result of the instructional
intervention? In What ways?
 How confident are you that a lesson where you integrate
technology will be successful?
 How confident are you that you could implement the strategies?
Which one?

Research Question 3
What types of relationships, if any,
exist between levels of technology
integration and confidence and
responses on the TTQ-R and TSA-R?

Participant Survey Items
 I can readily obtain answers to technology-related questions.
 I know how to meaningfully integrate technology into lessons.
 I am able to align technology use with my district's standardsbased curriculum.
 My computer skills are adequate to conduct classes that have
students using technology.
 Teachers in this school are generally supportive of technology
integration efforts.
 Technology integration efforts have changed classroom learning
activities in a very positive way.
 My teaching is more interactive when technology is integrated
into the lessons.
Interview Protocol
 Do you plan to use or increase the use of technology now that you
have the strategies?
 How often do you use computers in your class? Examples
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Table 4
Data Collection Roles and Responsibilities

Researcher’s
Role

Preliminary
Work
Meet with
participants
at faculty
meeting.
Explain
research
purpose and
obtain
consent.

Participant’s
Role

Read consent
form. Give
consent to
participate in
intervention.

Survey

Intervention

Survey

Interview

Follow Up

Distribute
survey (TTQR, TSA-R)

Email unique
identifier and
link to the
intervention.

Distribute
survey (TTQR) with openended
questions.

Conduct
interview

Transcribe
using
Transcribe
Pro software.

Record
interview

Seek
clarification
from
participants if
needed.

Complete
OCU-R
Prepare
unique
identifier for
participants
to use going
forward

Complete
survey

Allow a week
to complete.
Send
reminder
email twice.

Perform
member
check.
Acknowledge
consent to
participate in
intervention.
Complete
intervention

Complete
survey

Participate in
interview.

Reply to
email if they
have
questions or
concerns
Give consent
to use data
collected
from
interview
permission to
use in
research.

Data Analysis
The data collected through the TTQ-R, TSA-R, and OCU-R was used to determine each
teacher participant’s level of access to technology and the Internet, perceived impact of
technology on instruction and students, readiness to integrate and support for technology, as well
as their perceived technology abilities.
The quantitative analysis included calculation of frequencies, percentages, mean scores,
and standard deviations from pre and post administration TTQ-R responses to the Likert-style
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items that use a 5-point response scale ranging from Strongly Agree to Strongly Disagree.
Further analysis consisted of paired sample t-tests comparing participant responses on pre and
post administration of the TTQ-R to assess whether any changes (or plans to change) in
technology integration occurred. A paired samples t-test was conducted to analyze the data
collected from the three instruments. The paired samples t-test was selected because the
population is small and pre and post instructional intervention data was being compared. The
null hypotheses were:
H01: Technology integration focused on student use does not increase when teachers are
equipped with strategies to address limited or low access to technology.
H02: Confidence as related to technology integration does not change after the
instructional intervention, Technology Integration Strategies for Teachers Faced with Limited
Access to Technology.
A qualitative approach was used to examine the interview responses and was examined in
several phases. First, the interviews were recorded by the researcher using the internal recorder
on an Android tablet and then transcribed. After all interviews were completed and transcribed,
an in-depth analysis of the transcripts began.
All the recorded interviews were transcribed and analyzed for themes. First, each
transcript was printed out and read through in its entirety once to gain an overall understanding
of each transcription. During a second read through, key points made by each participant related
to each research question were highlighted. Figure 1 shows an excerpt from a highlighted
transcript.
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Figure 1. Excerpt from a highlighted transcript.
In phase 2 of the qualitative analysis, each transcript was examined for key points made
by participants. Key points were printed on different colored paper for each participant and then
grouped according to themes. Figure 2 shows how the excerpts were organized.

Figure 2. The organization of themes.
In phase 3, the themes were compiled into tables. Then, the original transcripts were
reread and evidence, containing examples and quotes, which supported each theme, was
highlighted. This evidence was inserted into corresponding cells in the table (see Figure 3). The
theme-supporting evidence from each participant was then compared. The themes were
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reorganized into overarching themes. These themes identified by the researcher were grouped.
The themes were displayed, and comparisons were made using the data graphs, tables, and
charts.

Figure 3. Chart used for displaying themes.
Finally, in phase four, the themes and quotes of each participant were emailed to the
corresponding participant. The participants were asked to review data to ensure accuracy,
provide clarity if needed, or ask questions. After the member checks had been completed, an
interpretation of the findings of this analysis was written. A summary of the process can be
found in Table 5.
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Table 5
Process of Data Analysis for Interview Data
Data Analysis Process
Preliminary Phase
• Transcribed each interview
• Printed out two copies of transcriptions
• Made notes in research journal
Phase 1
• Read through each completed transcript
• Highlighted key points on each transcript
• Recorded and printed key points from each interview transcript on color-coded paper
• Made notes in research journal
Phase 2
• Read through key points from each interview
• Grouped key points into initial themes
• Recorded each theme on colored cards
• Phase one and two was repeated
• Made notes in research journal
Phase 3
• Read through each transcript and code sheet
• Re-organized themes and combined topics into overarching themes
• Created a table for each theme and populated it with evidence from the transcripts
• Made notes in research journal
Phase 4
• Read through transcripts and marked corresponding categories
• Recorded response from interview onto a table
• Made notes in research journal
Phase 5
• Emailed member checks to participants
• Made any updates requested by participants
• Aligned data with research questions
• Interpretation of findings was written
• Made notes in research journal

Trustworthiness
Strategies were employed to ensure that the soundness that qualitative research demands
was met. The data from the following instruments were triangulated to a survey and an
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interview protocol. Member checks were made to ensure the accuracy of the interviews and the
voices of the participants were preserved.
Limitations
All research was conducted at one school in a district. The results may not be
generalizable to other schools or other districts.
This study examined if technology integration increased after an instructional
intervention provided strategies to overcome the barriers to limited access to technology. The
participants in this study may not have answered survey questions honestly. They may have felt
that negative answers would imply a negative attitude about the conditions of their school. Also,
teachers who participated in the instructional intervention may not have actually implemented
the strategies in the instructional intervention. Even though there may have been a change in
attitude, this does not imply a change in teacher practice. The results of the implementation of
technology integrated lessons focused on student use are limited to a small percentage of the
school’s population and are not generalizable to the entire faculty or faculty at other schools.
Teachers face many barriers when implementing technology. This study only examined
one barrier: restricted access to technology. While educators were the instructional audience,
the study only included strategies that focused on the student use of technology.
Chapter Summary
The methodology that was used in this study was discussed in this chapter. A mixed
methods approach to research was employed. The site of research and participant selection
decisions was described. Surveys and interviews were used to collect data, and a research
journal was maintained throughout data collection and analysis. Analysis of quantitative data
included a paired samples t-test. Analysis of qualitative data consisted of coding and
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recognizing identified themes. Excerpts from the interview transcripts were provided as
evidence of themes.
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Chapter 4: Report of Findings
The purpose of this study was to determine if teachers plan to increase technology
integration that focuses on student use after strategies that address the barriers to working with
limited access to technology were provided. For the purpose of this study, limited access was
defined as a low ratio of computer hardware and software per student or little to no connectivity
to the Internet. Quantitative data included the Teacher Technology Questionnaire-R (TTQ-R;
Lowther et al., 2015), a two-part survey that was used to collect teacher perceptions of computers
and technology, and the Technology Skills Assessment-R (TSA-R; Marvin et al., 2015). Likertstyle items were developed to assess the perceived technological abilities of the participants. The
research also included a semi-structured interview which sought to answer why technology
integration was (or was not) important, gather examples of how often computers were used by
the teachers and their students, identify major barriers to technology use, report strategies (if any)
they have learned as a result of the intervention and how they planned to use them, and
determine confidence level before and after the instructional intervention.
This research addressed the following three questions:
1. In what ways, if any, do plans for technology integration focused on student use increase
when teachers are equipped with strategies to address limited access to technology?
2. In what ways, if any, does confidence as related to technology integration change after
the instructional intervention, Technology Integration Strategies for Teachers Faced with
Limited Access to Technology?
3. What types of relationships, if any, exist between levels of technology integration and
confidence and responses on the TTQ-R and TSA-R?
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The findings of this study are presented in this chapter and organized first by the
quantitative instruments, TSA-R and TTQ-R, opened-ended survey questions, and then the
qualitative semi-structured interview. The findings from the TTQ-R and open-ended questions
are also organized by the research questions they address.
Technology Skills Assessment-R
The primary purpose of the TSA-R was to assess teachers’ perceptions of their
technology ability and their confidence in use of technology. Teachers rate “How easily…” (Not
at all, Somewhat, Very easily) they could use software features to complete 45 tasks related to
computer basics, software basics, multimedia basics, Internet basics, advanced skills, and using
technology for learning. A descriptive summary of the results from 18 participant surveys is
presented in Appendix I.
The participants generally responded easily or very easily to most items. When asked
about basic computer skills, 80.81% of participants responded very easily. Most of the
participants perceived they can easily complete tasks such as using a spell check tool; creating
basic computer documents; using help menus; using basic computing terms; saving documents;
creating folders; saving, locating, and deleting files; using keyboard commands; and printing a
document. Some (18.2%) participants perceived they could perform basic computing tasks
somewhat easily while less than one percent (.09) reported not at all. The majority of the
participants (82.1%) believed they can very easily do the following: open and use software
programs, move between two open programs, describe the difference between downloading and
installing, save documents and open in a different program, and install software. The multimedia
category shows the participants reported the least amount of confidence even though more than
half of the participants (64.8 %) perceived they can very easily complete tasks such as import
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digital video, record and save their voice onto a computer, and use a scanner to import a
document or photo onto a computer. However, 13.2% reported being somewhat confident they
could perform the tasks under the category. More participants reported having no perceived
ability to perform Internet basics than any other category. Many participants (86.5%) perceived
they can very easily connect to Wi-Fi and search the Internet, determine accuracy and validity of
information found on the Internet, and cite information found on the Internet. More than half
(64.8 %) of the participants reported having advanced skills such as accessing information on
networks, using appropriate digital layouts for specific audiences and selected media, connect to
online file sharing, printing to a specific network printer, and using presentation software.
However, some participants reported less confidence in their perceived abilities with advanced
skills, with 37.49% of participants perceiving they can somewhat easily perform advanced tasks.
While most participants reported some confidence in using technology for learning, only 57.63%
participants responded very easily, and 31.09% is responded somewhat. Table 6 shows
percentages of response by categories.
Table 6
TSA-R Responses by Categories
Not at All
(%)

Somewhat
(%)

Very Easily
(%)

Computer Basics

.90

18.20

80.81

Software Basics

4.40

13.02

82.18

12.95

22.19

64.81

Internet Basics

2.78

11.08

86.50

Advanced Skills

4.85

37.49

57.63

Using Technology for Learning

9.97

31.09

58.89

Multimedia Basics
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Teacher Technology Questionnaire-R
The participants completed the TTQ-R before and after the instructional intervention.
The paired samples t-test treating the five survey categories (impact on classroom instruction,
impact on students, teacher readiness, overall support, and technical support) as dependent
measures indicated there was no significant difference between scores prior to the instructional
intervention and those after completing the instructional intervention. This could possibly be due
to the small sample of participants who completed the survey (n =18). However, as displayed in
Table 7, there appears to be some change in responses between the pre and post intervention
survey.
Readiness to integrate. Participants generally reported agree and strongly agree to
statements related to readiness to integrate technology. Before completing the instructional
interventions, 84.5% of participants reported agree or strongly agree. After the instructional
intervention, the percentage of participants who agreed or strongly agreed to statements related
to readiness to integrate decreased to 80.75%. The t-test revealed no significant difference
between scores prior to the instructional intervention (Pre-Intervention, M = 4.18, SD = .58) and
those after completing the instructional intervention (Post-Intervention, M = 4.07, SD = .68).
Overall support. Participants generally reported agree and strongly agree to statements
related to overall support. Before completing the instructional interventions, 89% of participants
reported agree or strongly agree. After the instructional intervention, the percentage of
participants who agreed or strongly agreed with statements related to overall support increased
one percentage point to 90%. The t-test revealed no significant difference between scores prior
to the instructional intervention (Pre-Intervention, M = 4.17, SD = .60) and those after
completing the instructional intervention (Post-Intervention, M = 4.25, SD = .58).
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Impact on classroom instruction. Fewer participants reported agree or strongly agree
when asked about the impact of technology integration on classroom instruction than any other
category. However, this category showed the greatest increase in post intervention participant
responses. Sixty-six percent of participants responded agree or strongly agree before the
intervention, and 77.75% of participants responded agree or strongly agree after the
intervention. The t-test revealed no significant difference between scores prior to the
instructional intervention (Pre-Intervention, M = 3.88,
SD = .75) and those after completing the instructional intervention (Post-Intervention,
M = 4.01, SD = .66).
Impact on students. When participants responded to statements related to the impact on
students, 73.75% of participants responded agree or strongly agree. There was a slight increase
(75.25%) in the percentage of participants who responded agree or strongly agree when
completing the survey after the intervention. The t-test revealed no significant difference
between scores prior to the instructional intervention (Pre-Intervention, M = 3.92, SD = .61) and
those after completing the instructional intervention (Post-Intervention, M = 3.89, SD = .74).
Technical support. When participants responded to statements related to technical
support, 73.75% of participants responded agree or strongly agree. There was a slight increase
(79.3%) in the percentage of participants who responded agree or strongly agree when
completing the survey after the intervention. The t-test revealed no significant difference
between scores prior to the instructional intervention (Pre-Intervention, M = 3.94, SD = .82) and
those after completing the instructional intervention (Post-Intervention, M = 3.91, SD = .73).
The mean is an average of the Likert Scale responses 1-5. There was an increase in participants
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who responded agree or strongly agree. The decrease in mean indicates that fewer participants
responded strongly agree after the instructional intervention.
Table 7
TTQ-R Items Showing the Differences between Pre and Post Intervention

TTQ Items
Readiness to Integrate
Overall Support
Impact on Classroom Instruction
Impact on Students
Technical Support

Pre
Intervention

Post
Intervention

M

SD

M

SD

p

4.18
4.17
3.88
3.92
3.94

.58
.60
.75
.61
.82

4.07
4.25
4.01
3.89
3.91

.68
.58
.66
.74
.73

.425
.469
.276
.859
.875

Open-Ended Questions Post Instructional Intervention
Tables 8 through 12 shows the data related to the open-ended questionnaire. The
questionnaire is comprised of five questions. Seventeen participants completed the
questionnaire.
Participants were asked, “In what ways have you used or plan to use the strategies from
the instructional intervention to implement a technology integrated lesson focused on student use
of technology?” Some participants listed multiple ways in which they have or plan to use the
strategies. The responses were grouped into eight categories: drill and practice, word processing,
passive use, create and collaborate, increase engagement, individualized learning, Web 2.0 tools,
and not sure yet. The majority of the participants responded they plan to or have used the
strategies learned to have students use word processing and Web 2.0 tools. Some examples of
word processing activities reported include writing and formatting papers and reporting research
using PowerPoint. Some examples of Web 2.0 tools include using Google docs, Powtoons,
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blogs, and Kahoot.it. Five responses included teachers reporting their students will use or have
used technology to create and collaborate or to complete drill and practice activities. Teachers
who reported having their students use technology to create or to collaborate listed examples that
include creating a reenactment of history, developing art portfolios online, creating newspapers
reporting current events, and building 3D models. Teachers reported using or planning to use
interactive websites that will help students in writing, math, and playing games. Passive use
activities (five responses) included the teacher showing videos, websites, interactive whiteboard,
and online lessons. Three participants reported using the strategies to increase engagement. No
specific examples of what would be used to increase engagement were listed. Two responses
included individualized learning such as differentiating instruction and addressing different
learning styles. Two teachers were not sure how they planned to use the strategies.
Table 8
Participants’ Plans for Use of Strategies
Plan to use

n

%

Word processing
Passive use
Drill and practice
Create and collaborate
Increase engagement
Individualize learning
Web 2.0 tools
Not sure yet

6
5
5
5
3
2
6
2

18
15
15
15
9
6
18
6

Participants were asked, “What were some barriers you still faced when implementing this
lesson?” Some participants listed multiple barriers they still face. The responses were grouped,
and the named groups appear in Table 9. The barriers have been placed into three major
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categories: students, teacher, and school. Two participants responded that they did not know of
any barriers they still face. Most of the participants report students’ behavior, skill level, and
lack of home-school connection barriers as the ones they may still face when implementing the
lesson. When it comes to student behavior, 17% of the responses were related to keeping
students on task, students not following directions, and lack of motivation. Student skill level
accounted for 17% of the responses. When looking at the barriers in the teacher category,
pedagogy and time constraints combined accounted for 17% of the responses. Limited hardware
and Internet connectivity accounted for 30% of total responses.
Table 9
Barriers Teachers Still Face
Barriers
Student
 Behavior
 Skill Level
 Home-School
Teacher
 Pedagogy
 Time constraints
School
 Limited connectivity
 Limited Hardware
Don’t know

n

%

4
4
2

17
17
9

2
2

9
9

4

17

3
2

13
9

Participants were asked, “How has, or will, your student benefit from your technology
integrated lesson?” Some participants listed multiple ways in which the students have
benefitted from a technology integrated lesson. The responses were grouped and placed into five
categories: prepares students for the future, increased learning, personalized learning, learn and
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connect beyond the classroom walls, and build technology skills. These responses are
summarized in Table 10. Increased learning accounted for half the responses. Some responses
include students gaining a deeper understanding, helps drive home abstract concepts, and helps
them to understand relationships. Acquiring technology skills accounted for 20% of the
responses. Learning outside the classroom accounted for 15% of the responses. Preparing
students for the future accounted for 10% of the responses. Finally, one participant stated the
students can receive personalized learning through differentiation.
Table 10
Benefits of a Technology Generated Lesson
Benefits

n

%

Prepares them for future
Increase learning
Personalizes learning
Learning outside the classroom
Build technology skills

2
1
1
3
4

10
50
5
15
20

Participants were asked, “Do you find technology integration easier after completing the
instructional intervention? Why or Why not?” Four of the participants did not reply. More than
half (55.5%) of the participants said they did find technology integration easier. Some of the
reasons participants found technology integration easier included a change in thinking about
technology integration, good ideas and examples of how technology could be used in their
content area, and that the intervention makes planning to integrate technology easier. Two
participants did not find that technology integration was easier after completing an intervention.
One participant stated he had always enjoyed using technology. The other participant stated he
would benefit from face to face professional development rather than an online instructional
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intervention. One participant wrote neutral, and one participant reported they did not know yet.
These responses are summarized in Table 11.
Table 11
Participants’ Responses to the Ease of Technology Integration
Response

n

%

Yes
No
Neutral
Did not know
No response

10
2
1
1
4

55.5
11.1
5.5
5.5
22.2

Participants were asked, “What else could be done to help you improve technology
integration focused on student learning in your classroom?” Only 15 participants responded to
this question. One participant replied that she was not sure. Some participants gave multiple
responses. There were 27 total responses. The largest percentage (44%) of the responses related
to professional development. Teachers felt professional development could improve technology
integration, but some also believed that it needed to be related to their content area and skill
level. Three of the responses related to teachers collaborating more. Some responses included
working together to use standard sites like Edmodo or Google, which would allow integration to
be more seamless and easier for the students to learn to use. Seven of the responses related to
obtaining more or updated hardware. Participants mentioned acquiring hardware such as
projectors, printers for the classroom, and programs that would allow more hands-on learning.
Five of the response related to allotting time to implement and practice strategies.
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Table 12
Improving Technology Integration Focused on Student Learning
Response

n

%

Professional Development
Collaboration
Acquiring hardware
Time to practice/implement

12
3
7
5

44.0
11.1
25.9
18.5

Interview Protocol
Findings related to the interview protocol are presented in this section. The interview
protocol consisted of questions about how the participants and their students use technology and
some of the barriers they still face when implementing lessons. The participants also were asked
about their confidence with technology integration that focused on students’ use of technology
before and after an instructional intervention. The participants’ responses are organized
according to four overarching themes: benefits and barriers to technology use, professional
development, levels of use, and attitudes.
Benefits and barriers of technology use. Teachers believe that using technology does
benefit students. The participants cited several reasons why they believe technology is
important. The participants also spoke about the barriers they face. The barriers included
limited access to hardware and software, the academic and technological skill level of the
students, issues related to classroom management, and lack of time.
Benefits. All the participants believe that students will benefit from using technology.
Participants reported a need for students to use technology for more than playing games. They
also believe technology will prepare the students for their future and help them to become
independent thinkers and learners.
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Question 1 asked participants: “Is it important to integrate technology? Why or Why
not?”
John: Technology can be used to help students become independent learners. The
students need to learn how to use the computer for more than just playing games… for more than
just practicing typing…so they can find answers to their own problems… for them to be able to
do so many more things that they can't do inside the classroom.
Andre: Technology is here, and it’s important that our students are able to use it
effectively. Computers and technology are a part of most of the jobs today. Students need to be
familiar with how to use it in everyday life.
Miranda: I believe it is important. Mainly because technology is everywhere. There are
not many jobs today that does not require some type of computer knowledge. The students have
to have some foundation, and school should be one of the places they get it.
Rowan: Yes, just look around. There is really nothing we do without using technology in
some form. This generation has always used technology. They learn, communicate, and
socialize…everything. They were practically born with a gadget in their hand.
Erin: Technology provides more learning mediums. Technology gives students another
avenue beyond the books and the classroom walls. Using technology also gives them a skill they
will need after high school.
Marcus: Technology allows my students to have immediate feedback which is very
important to them learning from mistakes.
Barriers to technology use. The participants stated they still have quite a few barriers
when it comes to integrating technology. In the section below, the participants discuss the
Internet speed, student behavior, and the need to update the hardware. The teachers were asked,
“What are major obstacles or barriers to using technology in your classroom?”
Limited access to WiFi. The participants say the Internet is unpredictable and they would
benefit from faster Internet.
Rowan: Limited Wi-Fi. It’s too unpredictable. I use to write a plan, and backup in case
technology does not work. Most of the time I end up using my backup plan. We really need to
get better/faster bandwidth.
Andre: The in and out of the wireless Internet.
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John: … we need faster Internet it gets ridiculous sometimes. And don't even get me
started on what we're going to do when it's time to take our test, and we have to use computers.
Rowan: We need faster Internet for sure. When too many people get online, it takes a
long time for a page to load.
Andre: I want my students to use technology more, but we only have 10 computers and
slow or sometimes no Internet.
Classroom management. The participants discuss their concerns and frustration related
to student motivation, correcting student behavior, and how it impedes classroom instruction.
John: Sometimes I have to deal with behavior problems or projects taking a lot longer
than anticipated because of the skill level of the students… students just aren't as motivated as I
would like them to be. Some of them don't seem very motivated, and it's really difficult to
motivate them even with technology. They just seem…. it's hard to get them to do it and to follow
through. Not to just play around -when I'm trying to work with other students, another the other
group is goofing off and not really on task, and it’s just…. it just becomes frustrating, and it's not
as fun because I spend a lot of time correcting behavior.
Miranda: There are behavior issues, and I would spend too much time writing office
referrals or handing out demerits. It takes away from the lesson. There are behavior issues that
are a major concern. The students don’t follow directions, and I don’t want to spend the whole
time saying, get off that site..that’s not what you are supposed to be doing, why are you snap
chatting?
Rowan: We have students who are somewhat apathetic when it comes to their education.
Not all of them…but enough to give you pause. Students don’t feel they need to be
accountable…some will just play around.
Outdated and limited hardware/software. The participants discuss the nature of the
computers they have access to and the need for updates.
John: I have computers running on different operating systems. Our Microsoft Word is
not the same. One is 2003 because Windows XP will not run the newest version…we need more
hardware and updated software.
Rowan: …we just don’t have enough computers….
Andre: I want my students to use technology more, but with only 10 computers…
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Lack of time. The participants discuss how the lack of instructional and planning time
impedes their ability to integrate technology.
John: We only have an hour or less than an hour once the students get settled, and we
start…have less than an hour to get what we need done. There is so much thrown at us…how do
we get all of it done? When do we have time?
Andre: I don’t think I will have time to look through all the resources.
Miranda: Right now I teach chemistry, physical science, I teach middle school. So I am
already spending a lot of time writing so many lesson plans. How can I work on incorporating
so many different levels of the students too?
Rowan: I know I need to spend more time reading and learning about best practices
when it comes to teaching math to students. Honestly, time and money are things we don’t have
a lot of.
Student skill level. The participants discuss how the students’ lack of technological skills
is a barrier to implementing technology. They state the students struggle academically as well.
John: They struggle with the technology. They don't have the level of skills of problemsolving that they need. A lot of the students are working below proficiency and trying to get
them up while trying to get them to use sophisticated software is very difficult.
Andre: I am not confident with my students using technology. They have limited skills,
and I have limited time to teach them. We have a computer lab, but they are not using it to learn
computer skills. I think we need to have someone who can teach them to use computers because
there is so much they can’t do.
Marcus: Getting students used to using technology. They can use smartphones and
tablets, but they don’t use laptops and desktop computers that often.
Students have limited access at home. The participants believe they would have more
success if the students had more access to technology at home. Because the classes meet for an
hour each day, it would be beneficial if they could continue working on school work that
required the use of technology outside of the classroom.
John: Also the students don't have a lot of technology at home. They have smartphones,
but they don't have computers with Internet access. A lot of them don't. Some of them, even with
access to a smartphone, don’t have a good data plan. The phone can't handle a lot of apps or
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doesn't support a lot of things that we do. I would like for them to use their cell phone. But it's
not a level playing field.
Rowan: It would be my dream for students to have a device they could take to each class
and home.
Professional development. The participants want professional development that is more
specific to them and the content area in which they teach.
John: I would spend a lot of time in professional development that is specifically related
to STEM education. There is so much out there.
Andre: I know I need to spend some time reading and learning about best practices when
it comes to teaching math to students.
Levels of use. The participants were asked, “How often do you use computers in your
class?” They were asked to list examples. The teachers reported using the computers for
administrative purposes such as communication, lesson planning, and searching the Internet.
John uses computers in his class a lot. I use the computer to grade papers, to email, to
communicated with my parents, with my students, with my coworkers… we have software that
migrates the scores for Study Island to a centralized location.
Andre: I use it to write lesson plans. I use the Internet to find lesson ideas for my
students. I show videos from YouTube.
Students typically used the computer to search the Internet, use word processors, and
practice content area skills on various websites and a program called Study Island in particular.
John: I am teaching the students how to type and format papers. I am trying to prepare
them to type academic papers. This helps get them college ready. Sometimes if we have time
we’ll create a PowerPoint, and the students get to present the information.
Miranda: We play learning games together. They play interactive games online. The
middle school students use Study Island to reinforce science skills. Students also use the
computer for test prep as well.
Rowan: The kids mostly use them for programs like Study Island.
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Marcus: We don’t have enough, so students use them during their independent work time
if they need to find something online, or study for a test. It’s open for student use, but I don’t use
it formally for assignments.
Attitudes about technology use. Most of the participants want to increase student
technology use but feel overwhelmed with the lack of time, money and resources.
John: I think I will try to let my students use the computers more. The strategies were
pretty helpful. The way you framed it was pretty helpful too.
Andre: Yes, the strategies listed are good, but I don’t think I will have time to look
through all the resources. I am going to spend some time on it this summer. There are lots of
programs online for students. Honestly, time and money are things we don’t have a lot of. I
keep saying this summer I will do this…this summer I will do that…but this list is getting longer
and longer, and the chances that I will get to everything on my list are getting slimmer and
slimmer.
Miranda: It is overwhelming the amount of stuff we already have to do. I just am
concerned trying to do more will be biting off more than I can chew. I DO want to implement
more, but realistically…I don’t know if it’s a possibility
Rowan: I would like to say yes…it’s not that simple. Don’t get me wrong, the strategies
will help…tremendously…but the problem is NOT just that we don’t have the computer or that
we have slow WIFI. We have an administration that is focused on high stakes tests…If you can’t
draw a direct line to improved test scores, then it’s a fight or a struggle to get what you need.
We are stretched thin on money. We don’t have a lot extra.
Erin: There is just not enough time to get everything done. Directives that come down
say we must differentiate….we must bring students up….we must…we must…we must. But those
directives hardly ever come with practical ways in which to do those things. I want my students
to learn, to catch up…what good teacher wouldn’t want those things? But I don’t have the tools I
need. You said that the goal of using technology is to prepare the students for the 21st-century
workforce, but we are wholly unprepared to do so. Not enough technology, not enough time, not
enough money, not enough professional development… really not enough of most things.
Levels of confidence. Most of the participants believe they had confidence before the
instructional intervention, and there was an increase after completing it. One participant stated
the intervention was not enough to increase his confidence in the use of technology in the class.
One participant stated the way he views technology integration has changed.
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John: I was already pretty confident before…but I guess I really didn't think about how I
was using that technology. The students are using the technology- it’s not as much as I think it
should be. I would not say my confidence level changed. I just think the way I think about
technology integration has changed.
Andre: I would say I was already confident, but I don’t use computers as often as I would
like. Yes, my confidence level has increased.
Miranda: I could do most of the things from the survey you gave very easily. I don’t have
a problem using the computer to find lessons and activities for my students to use. I have
learned that I can do so much more with technology. So in that way my confidence has
increased. But in a way it decreased too. It reminds me of how much work I would have to do
just to get my students ready to use technology. The strategies that involve one teacher computer
and a smart board are going to be very easy. I do that kind of instruction often. But when it
comes to students doing more independently, I really struggle with that idea. I am very confident
the lessons will be successful, and I believe it will lead to an increase in engagement, and more
learning will occur.
Rowan: I was not that confident. Not because it wasn’t helpful, but because not enough
has changed. Well…maybe somewhat…I’m sorry to be so negative…but it is what it is…we are
in the trenches….maybe a bandaid on a gaping wound. We need to address so many other
barriers for me to have increased confidence.
Willing to increase technology integration or to learn. Even though the participants
cited multiple barriers that may impede technology integration that focuses on student use of
technology, they are still willing to try some of the strategies. Some participants stated they were
willing to try low-risk activities that do not require a lot of planning and time just in case it does
not go as planned. Some participants even recognize that while they do integrate technology,
students are doing low-level work, or not using the computers as much as they had believed
before the instructional intervention. They are willing to implement low-risk activities and take
a small step towards increasing technology use in their classroom.
John: I think I will try to increase my use of technology. The strategies were pretty
helpful. The way you framed it was pretty helpful. I think one of my goals with technology
integration would be to move from a low level of use to a higher integrated level. I never really
thought about technology use having levels. I want to move beyond that first level. I think I'm
going to try to challenge myself to do it. I can take it a step further and have the kids to do more.
I need to challenge myself to do that…and my students will benefit from it.
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Andre: With anything in teaching, you never really know how something will turn out.
But I am willing to try because ultimately I want to do what works to help improve student
learning. I think I will have more success if I take baby steps. Trying something totally new to
me and the kids is too much. I risk wasting too much time and run the risk of them not learning
much from the attempt.
Miranda: I do plan to use some of the strategies. I like the periodic tables in the QR
codes. I would like to try the QR code scavenger hunt at the next family night. We could put
samples of their work from this year, and the parents can see a lot more. They don’t want to sit
and hear me talk for an hour and a half. It seems fun. It’s a way to have the whole family
involved. The student could use their own devices, and their parents would be there to monitor
their use.
Rowan: I will do what I can to help my students learn. Technology is a part of our
everyday life, so I really need to try to do more. There were some useful activities. I will invest
some time looking into some Web 2.0 tools. The good thing is they are affordable, and if I find
something I like, I can purchase it myself. Then I can take it with me should I go to another
school.
Research Questions
The TTQ-R, open-ended questions, and the Interview protocol were used to answer the
three research questions from this study. Not all of the questions from the TTQ-R were used to
answer the research questions. The percentages of participants who reported agree and strongly
agree with the statements from the TTQ-R that address the research questions are presented
below. The tables that have been included show the response percentages pre and post
instructional intervention. The open-ended question responses have also been included.
Research question 1. In what ways, if any, do plans for technology integration focused
on student use increase when teachers are equipped with strategies to address limited access to
technology?
TTQ-R. When looking at the responses from the TTQ-R, which was administered before
and after an instructional intervention, there was an 11% increase in the participants’ response to
three statements. The participants’ belief that the use of computers has increased the level of
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student interaction and collaboration went from 67% strongly agreeing or agreeing to 78%. The
participants, who agreed or strongly agreed with the statement, I routinely integrate the use of
technology into my instruction, rose from 72% to 83% after completing an instructional
intervention. The participants’ response to, My teaching is more interactive when technology is
integrated into the lessons, rose from 67% to 78% after completing an instructional intervention.
There was no change in the percentage of participants who reported an improvement in the
quality of the student work. The percentage of participants who believe they receive adequate
training to incorporate technology into their instruction decreased from 83% to 78% after
completing an instructional intervention.
Table 13
TTQ-R Items Showing Change Pre and Post Intervention
Item

Strongly Agree and Agree
Pre
%

Post
%

Difference %

3

The use of computers has increased the level of
student interaction and/or collaboration.

67

78

+11

11

I have received adequate training to incorporate
technology into my instruction.

83

78

-5

16

I routinely integrate the use of technology into
my instruction.
The use of technology has improved the quality
of student work.

72

83

+11

67

67

0

My teaching is more interactive when
technology is integrated into the lessons.

67

78

+11

19
20

Open-ended questions. There were three open-ended questions that were used to answer
the first research question. A brief paragraph summarizes the overall responses of the
participants followed by quotes pulled from specific respondents.
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Open-ended question 1. In what ways have you used or plan to use the strategies to
implement a technology integrated lesson focused on student use of technology?
Participants listed multiple ways in which they have or plan to use the strategies. Some
of the ways they have used or plan to use the strategies include drill and practice activities, word
processing, passive use, create and collaborate, increase engagement, and individualized
learning. Below are some quotes that were taken from the open-ended responses.


Students format papers in Microsoft Word.



Students use Merit writing program.



Teacher shows website, models actions- student release and practice



I use a smart tablet- and allinlearning.com in my class which allows me the opportunity
to teach multiple students with various learning styles at the time.
Open-ended question 2. What were some barriers you still face when implementing this

lesson?
The participants reported students’ behavior, technology skill level of the students, and
lack of home-school connection as barriers they may still face when implementing the lesson.
Time constraints, limited hardware and Internet connectivity were also among the barriers
teachers listed. Below are direct quotes taken from the participants’ responses.


I want to let the students use the computers, but sometimes I have to deal with additional
behavior issues which take time away from learning.



The classroom does not accommodate enough computers for everyone.



Keeping students on task as well as challenging them to learn through doing rather than
lecture.



The only barrier is when students have limited technology skills, but I’m typically able to
teach them how to use the technology/program/software.
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One known barrier that I may face during this lesson and I have faced in previous
lessons, the in and out nature of our wireless Internet server.



I still struggle with the balance between whole group instruction and individual learning.
Open-ended question 3. What else could be done to help you improve technology

integration focused on student learning in your classroom?
Participants reported more professional development would help, but some also believed
that it needed to be related to their content area and skill level. Some participants collaborate
more with coworkers to make technology integration more seamless. Participants reported
acquiring hardware such as projectors, printers for the classroom, and programs as also being
beneficial. Also, participants reported wanting to have more time to implement the strategies
they learn in professional development. Below are some responses from the participants.


More professional development. But something specifically for me. Not so broad that I
would have a hard time applying it to my subject.



It often helps when multiple teachers utilize similar tools such as Google doc, sites, etc.



I would like to go to a workshop to learn the software for AP. Portfolios.



Sometimes we feel very overwhelmed with the amount of change we have to deal with.
Technology integration is just another facet. We need training. This was good, but what
about when trying actually to do it. It would be helpful if time was provided for
collaboration with our peers about effective technology integration strategies.



I need a lot more professional development. It would be nice if we could get more
updated equipment, access to printers and other technology consistently.



Purchasing programs that give hands-on experience.



There are too many to list. The school should supply the students with computers, but
that would open another set of issues. We really need up to date hardware. It’s just too
old. Some of the apps I learned about cannot even run on Windows XP.



I think as teachers, we should better understand the various needs that exist in the
classroom to make and implement a plan to integrate technology. I think we should work
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together and use standard sites like Edmodo or Gooogle. Then the use will be more
seamless for the students, and we can build from there. Most importantly we need
training that will specifically benefit us. This intervention is a good start, but we are all
in different places in implementation.


I really would like to learn how to effectively integrate technology into my math class. I
want to do more, but it’s hard to find the time to practice and find the one that best meets
my needs and the students’ needs.



More professional development for sure. Most of what we do now is focused on high
stakes testing, and it can be a bit overwhelming. We need more professional development
that gives us the “how.” We know we need to increase our technology use, but HOW?
Also, we need more time actually to practice it.
Research question 2: In what ways, if any, does confidence as related to technology

integration change after the instructional intervention, Technology Integration Strategies for
Teachers Faced with Limited Access to Technology?
TTQ-R. While there was a change in confidence, there was a decrease in participants
reporting agree and strongly agree in four out of six statements after completing an instructional
intervention. However, there was a 17% increase in participants responding agree and strongly
agree to the statement, “The integration of technology has positively impacted student learning
and achievement.” There was also a slight increase (6%) in the percentage of participants who
agreed or strongly agreed with the statement: “My computer skills are adequate to conduct
classes that have students using technology.” The statement, “Most of my students can capably
use computers at an age-appropriate level,” showed the largest decrease in the percentage of
participants who reported agree or strongly agree, with 22% less after completing an
intervention. There was also a decrease in the percentage of participants who selected agree or
strongly agree to the statements, “I am able to align technology use with my district's standardsbased curriculum” (-11%), “I have received adequate training to incorporate technology into my
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instruction” (-5%), “My teaching is more student-centered when technology is integrated into the
lessons” (-5%), and “I know how to meaningfully integrate technology into lessons” (-5%).
Table 14
TTQ-R Items Showing Pre and Post Intervention
Item

Strongly Agree and Agree
Pre
%

Post
%

Difference %

5

I know how to meaningfully integrate
technology into lessons.

83

78

-5

8

The integration of technology has positively
impacts student learning and achievement

72

89

+17

9

I am able to align technology use with my
district’s standards-based curriculum
Most of my students can capably use computers
at an age-appropriate level.

89

78

-11

89

67

-22

11

I have received adequate training to incorporate
technology into my instruction.

83

78

-5

12

My computer skills are adequate to conduct
classes that have students using technology.

83

89

+6

14

My teaching is more student-centered when
technology is integrated into the lessons.

72

67

-5

10

Open-ended questions. There was one open-ended question that was used to answer the
second research question. While there was an overall decrease in confidence reported by
participants when they completed the TTR-Q after the intervention, there was an overall positive
response to this open-ended question. A summary of the overall participant response is shown in
the following along with direct participant quotes.
Open-ended question 4: Do you find technology integration easier after completing the
instructional intervention? Why or Why not?
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Most of the participants reported they did find technology integration easier after
completing the intervention. Participants’ reasons for finding technology integration easier
include a change in thinking about technology integration, good ideas and examples of how
technology could be used in their content area, and that the intervention makes planning to
integrate technology easier. The following includes some of the participants’ responses.


Yes. The videos and examples were really helpful. I never thought of using podcasts of
stories and having students take notes. Before, when thinking of technology, I just
thought computer. But phones can be used for learning too. Almost all of my students
have smartphones.



No, I enjoy and have always used technology.



Yes. The ideas are good. I need to find time to learn them better.



Yes, it was helpful to see an example of how a teacher uses the smartboard and have
whole class participation.



Yes, because the intervention provided a foundation to get started. It’s frustrating trying
to figure out things to do with students; the resources and examples have been found and
saves so much time.



Yes, there were a lot of good ideas I would like to try out.



Yes, got some info on new apps.



Yes. I think technology is important. This gives me ideas and resources. I can give my
students assignment that doesn’t rely on the computer or the Internet to do at home.
They can work on the computers in groups. It will take some planning, but now, at least,
I have some ideas.



Yes, I can now plan better and can anticipate potential problems.



Yes, this intervention has enhanced my ability to integrate technology. I did not realize
there were so many programs out there just for educators, students, and schools.



No. I think I need to learn in person. I need to have someone sitting with me to show me.
I could learn it, but not like this on a computer with no real help.
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Research question 3.What types of relationships, if any, exist between levels of
technology integration and confidence and responses on the TTQ-R?
TTQ-R. When looking at the responses from the TTQ-R, which was administered before
and after the instructional intervention, there was an increase in the percentage of respondents
who selected agree or strongly agree to five out of eight statements. There was the greatest
increase in the percentage (+27%) of participants who believe technology integration efforts
have changed classroom learning activities in a very positive way. There was also an 11%
increase in participants who believe the teachers are supportive of technology integration efforts
and the statement, “My teaching is more interactive when technology is integrated into the
lesson.” However, there was a decrease in the participants’ ability to align technology use with
their district’s standards-based curriculum. There was no change in the participants’ belief of
parent and community support of technology use. Also, more teachers believe their technology
skills are adequate enough to conduct classes that have students using technology.
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Table 15
TTQ-R Items Showing Pre and Post Responses to Research Question 3
Item

Strongly Agree and Agree
Pre
%

Post
%

Difference %

2

I can readily obtain answers to technologyrelated questions.

89

94

+5

4

Parents and community members support our
school’s emphasis on technology.

78

78

0

5

I know how to meaningfully integrate
technology into lessons.
I am able to align technology use with my
district’s standards-based curriculum.

83

78

-5

89

78

-11

12

My computer skills are adequate to conduct
classes that have students using technology.

83

89

+6

17

Teachers in this school are generally supportive
of technology integration efforts.

78

89

+11

18

Technology integration efforts have changed
classroom learning activities in a very positive
way.

56

83

+27

20

My teaching is more interactive when
technology is integrated into the lessons.

67

78

+11

9

Interview protocol. Six participants discussed their plans for using technology after they
had been given strategies to use when working with limited hardware and Internet connectivity.
They were asked how often they and their students use the computers for instruction. The
participants say they do not get to use the computers as often as they would like, and some of the
reasons include behavior and Internet connectivity issues.
Miranda: I use them a lot. I use SMART board to engage my students. We play games
together.
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Rowan: I don’t use them as much as I would like. But probably about 1 to 2 times a
week. The students usually use them for programs like Study Island.
John: I use the computers a lot. I use it to teach, grade papers and communicate with
parents and coworkers. I use it for Study Island. My students in STEM use it for 3-D modeling.
We don’t get to do as much because of behavior issues with the students.
Andre: Not that much. The in and out of the Internet prevents us from using it
sometimes.
Erin: I’d say we use it a few times of the week. It depends on what we are working on. It
ebbs and flows.
Marcus: The computers are on and available whenever the students need to use them.
Someone is on a computer every day. I don’t have many formal activities that include using the
computers.

Chapter Summary
This research sought to determine if teachers plan to increase technology integration that
focuses on student use after strategies that address the barriers to working with limited access to
technology were provided. Quantitative data included the TTQ-R (Lowther et al., 2015) and the
TSA-R (Marvin et al., 2015). The research also included an interview protocol developed by the
researcher. The findings of this study were presented in this section and organized by the
quantitative instruments, TSA-R and TTQ-R, opened- ended questions, and the qualitative
interview protocol. The findings from the TTQ-R and open-ended questions were presented and
organized by the research questions they addressed.
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Chapter 5: Discussion
The purpose of this study was to investigate teachers’ plans to increase technology use in
their classroom. The views of teachers who participated in professional development were
examined. The research included addressing the specific barriers of limited hardware, software,
and Internet connectivity teachers face when implementing technology. The study asked if
teachers would increase technology integration that focused on student use after strategies that
address the barriers to working with limited access to technology were provided. Through the
analysis of data, the responses of the participants on the TTQ-R and TSA-R and semi-structured
interview were observed. These responses and identified themes were reported in Chapter
4. The objective of this chapter is to interpret these findings and situate them within the
literature. The interpretation of these findings is presented first. It is followed by implications,
limitations of the study, and recommendations for future research.
Interpretation of the Findings
The findings of this study contribute to the existing body of literature in several
significant ways. First, the findings support the current literature that examines the benefits and
barriers of technology integration. Second, the findings provide support for the need of contentspecific professional development for integrating technology.
Benefits and barriers of technology use. Recent literature describes several benefits
and barriers to technology integration. The participants in this study also recognized many of the
same benefits and barriers. Access to more and better resources, increased motivation and
student engagement have been identified as benefits (Cuban, 2001; Gaffner, 2014; Weaver,
2012). The barriers the teachers reported facing are supported by the literature. The participants
cited limited access to hardware and Internet connectivity. Participants also identified time
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constraints (Cuban, 2001; Weaver, 2012), classroom management and student behavior (Kopcha,
2012), and skill level (King, 2013) as barriers they face.
Professional development. Training can be a barrier to technology integration when it
lacks connection to actual classroom practice (e.g., standalone workshops) or focuses solely on
technical skills (Kopcha, 2012; Mouza, 2009; Wells, 2007). The participants stated they would
benefit from more professional development. Effective professional development as ascribed by
Dall’Alba and Sandberg (2006) would enhance professional skill, keep participants up-to-date,
and support change in the school. Participants want professional development that is more suited
to their needs which are stated in the literature: focus on content, provide an opportunity for
hands-on work, and stay consistent with teachers’ needs (Hew & Brush, 2007).
The following sections present the findings and are organized by research question. Four
data sources were used to answer research questions for this study. The TTQ-R and openedended questions, TSA-R, and the interview protocol were used to answer Research Questions 1
and 2. The TSA-R, TTQ-R, and the interview protocol were used to answer Research Question
3. The alignment of the data sources with each research question can be found in Table 3.
Research Question 1. In what ways, if any, do plans for technology integration focused
on student use increase when teachers are equipped with strategies to address limited access to
technology?
Differences in the data collected from the pre and post instructional intervention survey
as shown in the results of a paired samples t-test were not found to be statistically significant;
however there were observable differences. These data along with supporting evidence from the
interview protocol and open-ended questions were used to answer the Research Question 1.

72

The participants who completed the open-ended questions and the six who participated in
the semi-structured interview generally reported intentions to increase student use of technology.
However, most participants generally reported planning to increase student technology use at
low levels. The following sections discuss the participants’ reported levels of use and how their
beliefs about technology integration, classroom management, and student skill level affect their
students’ use of technology. The participants’ responses are in line with the recent literature.
Reported levels of use. Research is showing that teachers tend to use the same types of
teaching strategies that were used when they were students (Ertmer, Ottenbreit-Leftwich, Sadix
Sendurur, & Sendurur, 2012; Ottenbreit-Leftwich et al., 2010) and that as access to technology
has increased, teachers are still using the technology for low level tasks such as sending emails
(Ertmrt et al., 2012) instead of using it to innovate teaching practices. Two of the participants
interviewed reported planning to use technology for collaborative activities. One participant
stated he wanted to have students work together to create a reenactment of history. One teacher
wanted the students to create online portfolios to display their work. However, most of the
responses from the open-ended questionnaire included examples of low-level activities. Almost
half of the participants listed examples that included word processing, watching videos or other
examples of teacher-centered technology integration. Research has shown less than half of all
public school teachers report using technology regularly for instructional purposes (Gray et al.,
2010). The SAMR model is one technology integration model that would serve as a way for
teachers to evaluate how they are incorporating technology into their instructional practice
(Puentedure, 2006). Also, the participants’ use of technology speaks to the goals set by the
United States Department of Education to accelerate and scale up adoption of effective
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approaches and technologies. According to the DOE, many schools are not yet using technology
in ways that can improve learning on a daily basis (Gray et al., 2010).
Attitudes and beliefs. Participants’ beliefs about technology play a part in their level of
use. Ertmer et al. (2012) found that teachers’ beliefs interact with first-order barriers to facilitate
or limit their use of technology. Despite evidence of a correlation between beliefs regarding the
effectiveness of technology and its implementation, believing in technology does not guarantee
its use in classrooms. Research suggests that an inconsistency exists between teachers’ professed
pedagogical beliefs and their actual instructional use of technology (Judson, 2006; Levin &
Wadmany, 2005). All the participants talked about limited access (first order barrier), but only
two participants who were interviewed mentioned planning to increase technology in a way that
supports collaboration, critical thinking, and problem-solving. Others still discussed increasing
technology in low-level ways or in more teacher- centered ways.
Classroom management. The participants stated the desire to increase student use of
technology but cited barriers such as student behavior. Participants in this study had strong
concerns about the classroom management challenges they face when using technology in their
classroom. One participant wanted to work on classroom management and then take steps to
implement more technology that focused on student use. This is also supported in the literature.
In related studies, teachers reported that technology requires more of their time to deal with
student misbehavior when using technology (Kopcha, 2012; Lim & Khine, 2006; Wachira &
Keengwe, 2011).
Student technology skill level. There has been extensive literature pertaining to the
digital natives and their immersion in the world of technology (Oblinger, 2008; Prensky, 2001;
Tapscott, 2009), often creating an assumption that this familiarity can transfer directly into
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technology skills and abilities for classroom use. In line with literature that questions this belief
(Bennett, Maton, & Kervin, 2008; Selwyn, 2009), the participants in this study mentioned how
their students demonstrated a lack of technology competency. More than half of the participants
who completed the open-ended questionnaire and all of the surveyed individuals mentioned the
skill level of their students inhibits the frequency of technology use by the students. King
(2013) stated digital natives are assumed to know how to effectively use the technology that is
being tossed at them. Just because students come to school knowing how to use smartphones,
tablets, and other personal electronic devices, does not mean they are able to actively participate
in a learning experience in which they are expected to properly utilize a particular technological
tool (e.g., PowerPoint or Prezi) to achieve the learning outcome. Students can often become
frustrated when they are required to use a form of technology that is out of their comfort zone
(King, 2013).
Research Question 2. In what ways, if any, does confidence as related to technology
integration change after the instructional intervention, Technology Integration Strategies for
Teachers Faced with Limited Access to Technology?
Differences in the data collected from the pre and post instructional intervention survey
as shown in the results of a paired samples t-test were not found to be statistically significant;
however, there were observable differences. These data along with supporting evidence from the
interview protocol and open-ended questions were used to answer Research Question 2. The
change in the participants’ perceived readiness, along with related literature, is discussed below.
The participants also discussed how the perceived barrier of time also impacted their confidence
in implementing the strategies they have learned.
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Participants’ perceived general readiness to integrate technology decreased after
completing the instructional intervention as shown through the TTQ-R. However, confidence
related to integrating technology focused on student use of technology did increase. The t-test
revealed no significant difference in scores prior to and after completing the instructional
intervention. The percentage of participants who reported agree or strongly agree to statements
related to readiness to integrate technology decreased to 80.75% from 84.5% after completing
the instructional intervention. The change in confidence could be due to the fact that the
participants were not aware of the increased emphasis on the effective use of technology in
schools to prepare students for the 21st century.
Although there was a decrease in perceived readiness, most of the participants felt they
had increased confidence after completing the instructional intervention. John stated he did not
really feel they had increased confidence, but experienced more of a change in the way they
viewed student use of technology. John also allowed students to explore and create using
technology. John made an important distinction in his level of use because he recognized that
what he considered effective technology was lower level use and after the intervention was more
aware of more appropriate technology integration. He is confident that he can increase is his
level of technology use moving forward. Teachers who showed confidence in their ability to
implement the identified technology, as well as valued the potential outcome for that technology,
were identified as those more likely to implement technology where the focus is on students
problem solving and collaborating (Shifflet & Weilbacher, 2015). One participant stated their
confidence level did not change. Not because they lacked the technology skills, but because there
were so many other factors that contributed; none of which were covered by the strategies
provided through the professional development. The teachers believed a way to increase their
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confidence would be for more school-wide collaboration, and engagement in professional
development that is specific to their content area. Research has shown that if teachers are taught
to use technology within their content area, they are more prepared to use technology in the
classroom (Ottenbreit-Leftwich et al., 2010).
Time. The participants’ perception of time was consistently negative. They stated they
would love to do more, but just do not have the time to learn the new technology, or to deal with
the student behavior. Planning for technology may require the teachers to incorporate new or
different classroom management practices, prepare lessons and teach in a way that may be new
to them (Kopcha, 2012). The participants perceived technology as a burden on their time
because it took too much time to plan and interrupted classroom routines (Lim & Khine, 2006;
Wachira & Keengwe, 2011). Until those new practices are established and are as routine as their
prior practices were, the participants are likely to perceive technology as an additional burden on
their time (Belland, 2009). This supports the argument for designing professional development
that supports teachers’ changing needs over time as they establish new practices and routines for
teaching (Hixon & Buckenmeyer, 2009; Levin & Wadmany, 2008; Zhao et al., 2002).
Research Question 3. What types of relationships, if any, exist between levels of
technology integration and confidence and responses on the TTQ-R and TSAR?
Though there were differences observed in the data collected from the pre and post
instructional intervention survey, they were not found to be statistically significant. These data
along with supporting evidence from the interview protocol were used to answer Research
Question 3.
When examining the TSA-R, more than 57% of participants reported they can very easily
complete all the tasks related to computer, software, multimedia, and Internet basics. They also
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reported being able to complete the advanced skills and can easily use technology for learning.
All but one participant reported confidence in the ability to use the Internet, with the majority of
the participants, 86.5%, reporting very easily. This is aligned with current research regarding
access to the Internet and computers. When the 2005 school year began, nearly 100 percent of
the United States public schools had access to the Internet (Gray et al., 2010). A study conducted
by the U.S. Department of Education’s National Center for Education Statistics (Aud, 2010)
found that 97% of teachers had, at least, one computer in the classroom. This is also supported
by the open-ended questionnaire that asked how the students use the computers in their class.
The participants listed examples that required students having access to the Internet.
The teachers’ report of technology skills on the TSA-R are aligned with their reported
perceived technology abilities on the TTQ-R. Most of the teachers reported the ability to use
technology for learning with 31% reporting somewhat, and 58% reporting very easily. The
teachers also report on the TTQ-R that they can meaningfully integrate technology (78%), have
adequate computer skills (89%), and believe integrating technology has a positive impact on
their students (83%).
Even though 83% of the participants reported they know how to meaningfully integrate
technology into the lessons, many of the participants view simply using technology in any form
as meaningful. When they were specifically asked how often the students use technology, five
of the interviewed participants stated they did not do more than twice a week. This echoes
findings from other studies that teachers tend to report greater-than-actual levels of technology
use (Kopcha & Sullivan, 2007; Weaver, 2012).

78

Implications
The implications of this research are important to legislators, school administrators, and
technology coordinators, teacher educators, and classroom teachers.
Implications for legislators. Legislators appear to have gotten the message that
professional development for teachers is essential to the successful implementation of
technology initiatives in K-12 schools. The Department of Education’s Office of Educational
Technology unveiled a set of professional learning resources that will assist school districts to
effectively lead the transition to digital learning (U.S. Department of Education, 2015). It may
benefit legislators to outline the types of professional development that may be funded along
with the intended results or to do follow-up studies on the impact of the professional
development on achieving the goals of the initiative.
Implications for administrators and technology coordinators. For systemic changes
in learning and teaching to occur, administrators and coordinators need to create a shared vision
for how technology can meet the needs of all learners and to develop a plan that translates the
vision into action. It is also important that the administration support the teachers and provide
effective professional development. When making determinations as to what types of
professional development to offer for technology integration, those responsible need to clearly
define technology use, goals, and intended outcomes. It is important to consider the
characteristics of effective professional development and that the professional development is
not limited to skills training.
Most importantly, the administration should be aware of concerns related to technology
integration that the teachers may have as well as their current level of use. To best monitor
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results of professional development, administrators should readdress these concerns and levels of
use after the professional development has occurred.
Implication for teacher education programs. The National Education Technology Plan
(2015) states that pre-service educators should be capable of selecting, evaluating, and using
appropriate technologies and resources to create experiences that advance student engagement
and learning. It is the role of the teacher preparatory program to assist in preparing teachers for
those tasks. For many teacher preparation institutions, the transition to technology-enabled
preparation will entail rethinking instructional approaches and techniques, tools, and the skills
and expertise of educators who teach in these programs. This rethinking should be based on a
deep understanding of the roles and practices of educators in environments in which learning is
supported by technology.
Implications for the classroom teacher. Self-efficacy plays a role in willingness to
integrate technology (Zee & Koomen, 2016). Teachers must seek opportunities to increase their
self-efficacy. This starts by doing self-assessments of concerns and needs. The participants in
this study were able to speak in detail about their need for professional development.
Recognizing those needs is the first step, and engaging in professional development that is
designed to meet those needs is the next.
Limitations of the Study
This study represents strategies for implementing technology that focuses on student use
of technology. There are several limitations that must be noted. The lack of statistical
significance can likely be attributed to the small sample size.
Another aspect affecting the outcomes of the data is that there are other factors that may
be attributed to lack of technology integration. Only the barriers related to limited hardware and
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Internet connectivity were addressed in the professional development. Other barriers listed by
the participants may have affected the responses given on the surveys.
The questions that anchored this study only sought to determine if plans or confidence
would change or increase as a result of the professional development. The participants were not
observed integrating technology. Also, the researcher’s findings are based on self-reported
evidence.
Recommendations for Future Research
The purpose of this study was to determine if teachers at a public charter school would be
willing to increase technology integration that focused on student use. The scope of this case
study was very narrow. Room exists for future studies at this particular site of research as well
as in the field of technology integration in K-12 education as a whole. Similar research should be
conducted at other schools with larger numbers of participants. In this section, the
recommendations made for future research focus on this specific site of research.
Although all the teachers at the site of research participated in the professional
development, and completed the pre and post surveys, only content area teachers were selected
for the interviews. From those participants, only participants who completed the professional
development and stated they would use the strategies were interviewed. Further research should
look at teachers who did not complete the professional development and were not content area
teachers. The voices of these participants are important as the research site moves forward with
implementing a technology plan and making purchases. These teachers can provide more insight
into areas that should be addressed by future professional development or other interventions.
The data collected through this research best serves as an early piece in a longitudinal
study. It will be important to follow these teachers through the implementation of the strategies
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they have learned. A comparison of data from the TTQ-R, open-ended questionnaire, and the
interview protocol during this study and taken again after one year of implementation will allow
the teachers’ perceptions to be compared to their actions during implementation.
Chapter Summary
The teachers who participated in the professional development do plan to increase their
technology integration focused on student use even though many of those plans include low
levels of use. The participants plan to increase the use despite the many other barriers they still
face. Those barriers include classroom management, motivating students, and lack of
professional development. The participants reported being able to integrate technology easily,
but their level of integration is limited to teacher use and low-level student use. There were
several limitations to this study. These limitations can be addressed through future studies at this
site of research. The findings of this study corroborate other research found in the body of
literature on the topics of technology integration in K-12 schools and professional development
for technology integration. Implications from this study will benefit legislators, school
administrators, technology coordinators, teacher educators and classroom teachers.
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Needs Assessment Report
The proposed instructional intervention, Technology Integration Strategies for Teachers
Facing First and Second Order Technology Barriers, will be designed for teachers who face
technology barriers that may prevent them from effectively using technology as a tool to support
learning. First order barriers include limited access to computers because of high studentcomputer ratios, lack of technical skills, or inadequate technical support. Second order barriers
include teachers’ attitudes and beliefs, and willingness to change.
A needs assessment plan was created to identify if the problem of first and second order
technology barriers could be addressed with education. A survey was completed by area middle
school teachers. The purpose, process, results and recommendations/actions will be discussed.
Needs Assessment Purpose
There have been many studies that identified barriers to technology integration (Belland,
2009; Ertmer, 1999; Ottenbreit-Leftwich, Glazewski, & Ertmer, 2010). Even though some
schools lack hardware, technology has become more available. It was assumed since access to
hardware, software, and the internet was no longer a barrier, technology integration in schools
would be achieved ( Kelly, 2015; Lowther, Inan, Strahl, & Ross, 2008).
The teachers of an area charter school consortium are faced with first and second order
technology barriers. The teachers want to use the devices they have in their classes but have little
technical support. They would like ideas to use effectively the limited technology available in
the most efficient ways.
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A needs assessment was necessary to identify the technology present in the school, the
teacher’s perceptions about technology, their technical skill levels, and how technology is
currently being used in their classrooms.
The stakeholders at the charter schools are the principals. They support the idea of the
teachers having access to professional development to will improve their technology integration
skills. Other stakeholders are the administrators located at the charters school consortium
headquarters. The stakeholders are the school supervisors, technical support personnel, and the
Chancellor. They will be the decision makers who will be ultimately responsible for the change
in policy, purchasing goods, and offering professional development for the teachers.
Needs Assessment Process
The purpose of the survey was to gauge the amount of technology available to the
teachers, the teachers’ perception of technology integration, how they currently used technology
in their classroom, and perceived barriers to technology. The survey, (see Appendix A), was
administered via Google forms, and emailed to participants. The participants were selected from
three middle schools in charter school consortium. They are content area teachers.
The teachers were required to answer 10 out of 13 questions (optional email for the gift
card drawing and two open-ended questions). The survey consisted of two multiple choice
questions with the option of a short answer. There were six Likert Scale questions. Five of the
questions had a 4-point scale categorized as a lot, some, a little, and none. One question
consisted of a 5-point Likert Scale with strongly disagree, disagree, neutral, agree, and strongly
agree to be the categories. The Likert scale contained questions about teacher perceptions and
attitude of computers for themselves and their students, the teacher’s role as an instructor, their
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use of technology, and their students’ use of productivity tools. There were four open-ended
questions. They were used to gauge the frequency of computer usage by teachers and students,
obstacles to the use of technology, and how the teacher would like to use technology in their
classroom.
Phase II. During this phase, careful consideration was given to sample size, survey
distribution and data collection methods.
Data collection. A 13 question survey was created with questions that were structured
primarily as closed-ended (rating questions). Two opened-ended questions were created to
obtain more information about possible barriers to technology integration not considered with
closed-ended questions. Responses were logged automatically in a Google Spreadsheet as the
teacher completed the survey.
Sample size. There is a total of 21 teachers at one middle school, and 23 teachers at the
other middle school. Rather than selecting a small sample size to send the survey, all the
teachers were requested to complete the survey.

This method was feasible because it only

required about 10 minutes of the teachers’ time to complete, and no travel time and appointment
scheduling was needed. However, participation in the survey was not mandatory. A goal of
75% return rate was set to allow a wide perspective from multiple content area teachers.
Scheduling. The survey was emailed to the middle school principals on May 21, 2015,
with instructions for the middle school teachers to complete the survey by May 28, 2015. An
incentive of a drawing for a $50 Target Gift Card was added for those who completed the survey
by the deadline. There was a total of 38 respondents which exceeded the 75% expected return
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rate. The date and time of survey completion were also logged in the Google Spreadsheet to
ascertain the emails of the teachers who qualified for the gift card drawing.
Needs Assessment Results
When asked, The number of computers available in your classroom, 2% of the
participants reported they had no computers, 13% of the teachers only had a computer for their
use, 18% of the teachers had a laptop cart, 30% of teachers reported they had 1-5 computers
available, 8% reported having between 6-16 computers, no teachers reported having more than
17 computer, 16% of teachers reported having one computer for each student, 2% reported the
question is not applicable to them and 11% of teachers selected the other option. The four
teachers who selected the other option reported having 30 tablets, 12 computers available in the
library, and one-to-one student computers.
Table 1
The Number of Computers Available in your Classroom
N (%)
None
1 (2)
Teacher Only
5 (13)
Laptop Cart Available
7 (18)
1-5
11 (30)
6-16
3 (8)
17+
0
One for each student
6 (16)
Not Applicable
1 (2)
Other
4 (11)

When asked, how important is it for students and teachers to use technology as a tool to
integrate the curriculum, 76% of teachers reported it to be very important, 16% reported
important, 5% reported it to be somewhat important, and one person, (3%) reported it not
important.
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Table 2
How important is it for students and teachers to use
technology as a tool to integrate the curriculum?
N (%)
Very Important
29 (76)
Important
6 (16)
Somewhat Important
2 (5)
Not Important
1 (3)

Teachers were asked to select the level of agreement for a series of statements to indicate
how they feel. When responding to the statement, “Working with computers is enjoyable.”
52.6% strongly agreed, 47.3 % agreed. When responding to the statement, “Working with
computers is challenging and exciting,” most teachers, (89%), either strongly agreed or agreed,
and 5.2% of the teachers were neutral. When responding to the statement, “I am not interested in
learning about computers,” 5.2% of the teachers agreed, 7.8% were neutral, 18.4% disagreed,
and 68.4% strongly disagreed. All of the teachers either agreed or strongly agreed with the
statement, “It is very important to learn how to use a computer.” 89.4% of teachers agree with
the statement, One can be a better teacher with technology, and 10.5% percent of the teachers
selected neutral. 2.3% of teacher selected disagree, and 71% of teachers selected strongly
disagree with the statement, “I get a sinking feeling when thinking about using technology.”
2.6% of teachers agreed with that statement. When asked to respond to the statement,
“Computers intimidate me,” 2.6% of teachers agreed, 2.6% were neutral, 21% disagreed, and
71% agreed. When asked to respond to the statement, “It takes too much time to learn new
technologies,” 13% of teachers selected neutral, 34.2% of teachers disagreed, and 52.6% of
teachers strongly disagreed.
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Table 3
Select on level of agreement for each statement to indicate how you feel.
Strongly
Agree N (%)

Agree N
(%)

Neutral N
(%)

Disagree
N (%)

Strongly
Disagree N
(%)

20 (52.6)

18(47.3)

0

0

0

12 (31.5)

22 (57.8)

2 (5.2)

0

0

0

2 (5.2)

3 (7.8)

7 (18.4)

26 (68.4)

27 (71)

11 (28.9)

0

0

0

15 (39.4)

19 (50)

4 (10.5)

0

0

I get a sinking feeling when thinking
about using technology

0

1 (2.6)

0

9 (2.3)

27 (71)

Computers intimidate me

0

1 (2.6)

1(2.6)

8 (21)

27(71)

19 (50)

13 (34.2)

3 (7.8)

3 (7.8)

0

0

0

5 (13)

13(34.2)

20 (52.6)

Working with computers is enjoyable
Working with computers is challenging
and exciting
I am not interested in learning about
computers
It is very important to learn how to use a
computer
One can be a better teacher with
technology

I have a lot of self-confidence when
working with computers
It takes too much time to learn new
technologies

The questions that appear in Table 4 and Table 5 were short answers. All the teachers
surveyed stated they use technology every day. The answers to the question, “How often do
your students use computers in your classroom,” varied. The answers to the question fell into
five categories; rarely (less than 1-2 times a month), weekly (2-3 times a week), daily (at least 4
times a week), not applicable (some teachers’ responses), and as much as possible. When asked,
“How often do your students use computers in your classroom,” 18.4% of teachers selected
rarely, 15.7% stated weekly, 42% selected daily, 7.8% stated as much as possible, and it was not
applicable to 10.5% of respondents.
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Table 4
How often do you use the computer?
Everyday

N (%)
38 (100)

Table 5.
How often do your students use computers in your
classroom?
N (%)
Rarely
7 (18.4)
Weekly
6 (15.7)
Daily
16 (42)
As Much as Possible
3 (7.8)
Not Applicable
4 (10.5)

The teachers were asked to describe their overall role as a teacher. 15.7% reported
spending a lot of time directing (telling, lecturing) to the whole group while 55.2% reported
some, 21% reported a little. 7.8% of teachers reported they spend none of their time directing
(telling, lecturing) to the whole group. When asked if they would describe their overall role as a
teacher engaging in an interactive direction to the whole group, 18.4% replied a lot, 65.7%
replied some, 13.1 replied a little, and 2.6 reported none. When asked about their role in
modeling to the whole group, 18.4 replied a lot, 60.5% replied some, 2.6% replied a little, and
2.6% replied none. When teachers were asked to describe their overall role as a teacher as it
relates to managing behavior or materials, 28.9% reported a lot, 42.1% replied some, and 28.9%
a little.
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Table 6
Describe your overall role as a teacher.
A Lot
N (%)
Directing (telling, lecturing)
6 (15.7)
whole group
Interactive direction whole group
7 (18.4)
Modeling whole group
7 (18.4)
Facilitating/ Coaching
15(39.4)
Managing behavior or materials

11 (28.9)

Some
N (%)
21 (55.2)

A Little
N (%)
8 (21)

None
N (%)
3 (7.8)

25 (65.7)
23 (60.5)
21 (55.2)

5 (13.1)
5 (13.1)
1 (2.6)

1 (2.6)
3 (7.8)
1 (2.6)

16 (42.1)

11 (28.9)

0

Teachers were asked to describe their use of technology as a teacher. When asked how
often they use technology to present information, 57.8% reported a lot, 21% reported some, and
15.7% reported a little. 5.2% of teachers reported they do not use technology to present
information. 34.2% reported using technology to model a skill to a large group ( NOT coaching)
a lot, 36.8% reported some, 18.4% reported a little, and 7.8% reported none. When asked to
describe their use of technology for the purpose of grading, attendance, or material preparation,
81.5% reported a lot, 10.5% reported some, and 2.6% reported a little. Teachers were asked to
describe their use of technology to retrieve information. 86.8% reported using technology to
retrieve information a lot, 10.5% reported using it some, and 2.6% reported using it a little.
Table 7
Describe your use of technology as a teacher.
A Lot
N (%)
To present information
22 (57.8)

Some
N (%)
8 (21)

A Little
N (%)
6 (15.7)

None
N (%)
2 (5.2)

To model a skill to large group
(NOT coaching)

13 (34.2)

14 (36.8)

7 (18.4)

3 (7.8)

For grading, attendance, or
material preparation

31 (81.5)

4 (10.5)

2 (5.2)

1 (2.6)

To retrieve information

33 (86.8)
4 (10.5)
100

1 (2.6)

0

The teachers were asked to complete a Likert scale to describe their students’ use of
productivity tools in their classrooms. 13.1% of the teachers reported using word processing or
other publication software a lot; 34.2 reported some, and 13.2 reported a little. 18.4% teachers
reported their students do not use word processing or other publication software in their
classroom. 13.1% of teachers report their students use presentation software a lot, 26.3%
reported some or a little, and 23.6% reported no use. 5.2% of teachers reported their students use
spreadsheets a lot, 15.7% report some, 23.6% report using it a little, and 55.2% report none of
the time. 2.6% of teachers report their students use databases a lot, 7.8% report their students use
databases some, and 26.3% of teachers report their students use databases a little. 60% of
teachers report their students use the database none of the time. When teachers were asked if
their students use hardware such as cameras, calculators, and PDAs, 15.7% report they use them
a lot, 13.2% report their students use them some, 18.4% report their students use them a little,
and 3.1% report their students use them none of the time.
Table 8
Describe your students' use of productivity tools in your classroom.
A Lot
Some
A Little
N (%)
N (%)
N (%)
5
(13.1)
13
(34.2)
13
(13.2)
Word processing, publication
software
5 (13.1)
10 (26.3)
10 (26.3)
Presentation software
Spreadsheet
2 (5.2)
6 (15.7)
9 (23.6)
1
(2.6)
5
(13.1)
8 (2.1)
Database
1 (2.6)
3 (7.8)
10 (26.3)
Authoring programs
Hardware (Cameras, calculators,
probe, PDAs)

6 (15.7)

13 (13.2)

7 (18.4)

None
N (%)
7 (18.4)
9 (23.6)
21 (55.2)
23(60)
23 (60)
12 (3.1)

The teachers were asked to rate their level of technical skills. 2.6% reported they need
lots of help. 28.9% reported they were somewhat skilled, but needed help. 68.4% reported they
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were independent and clearly knew how to operate the hardware and software that’s expected to
be used.
Table 9
Rate your level of technical skills.
Need lots of help
Somewhat skilled, but need help
Independent- clearly know how
to operate the hardware and
software that's expected to be
used

N (%)
1 (2.6)
11 (28.9)
26 (68.4)

Teachers were given a Likert scale to respond to major obstacles to using technology in
their present classroom. 13.1% of teachers strongly agreed, and 23.6% agreed that the lack of
software appropriate for the curriculum is a major obstacle to using technology in their
classroom. 18.4% were neutral, 39.4% disagreed, and 5.2% strongly disagreed that lack of
software appropriate for the curriculum was an obstacle to the use of technology in their
classroom. 31.5% strong agreed, 23.6% agreed, 15.7 were neutral, 18.4 disagreed, and 10.5%
strongly disagreed that lack of computers for individual work was a major obstacle to the use of
technology in the classroom. Teachers were asked if the lack of computers for group work was a
major obstacle to technology use in the classroom, and 23.6% strongly agreed, 26.3% agreed,
13.1% were neutral, 23.6% disagreed, and 13.1% strongly disagreed. When asked if managing
the behavior of students working on computers or with other technologies was an obstacle to
technology use in the classroom, 2.6% strongly agreed, 18.4 agreed, 26.3 was neutral, 44.7%
disagreed, and 7.8% strongly disagreed. 2.6% of teachers strongly agreed they feared the
students would misuse or break technology. 13.1% agreed, 18.4% were neutral, 36.8%
disagreed, and 15.7% strongly disagreed with fear of students misusing or breaking technology
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would be an obstacle to technology use in the classroom. 5.2% of teachers strongly agree that
lack of time to learn to use technologies that would meet content standard was a major obstacle
to use technology in the classroom while 13.1% agreed, 18.4% were neutral, 36.8% disagreed,
and 26.3% strongly disagree.
Table 10
A major obstacle to use technology in your present classroom

Lack of software appropriate for
the curriculum.
Lack of computers for
individual work.
Lack of computers for group
work
Managing the behavior of
student working on computers
or with other technologies.
Fear that students would misuse
or break the technology.
Lack of time to learn to use
technologies that would meet
content standards.

Strongly
Agree
N (%)

Agree
N (%)

Neutral
N (%)

5 (13.1)

9 (23.6)

7 (18.4)

12 (31.5)

9 (23.6)

9 (23.6)

Disagre
e
N (%)

Strongl
y
Disagre
e
N (%)
2 (5.2)

6 (15.7)

15
(39.4)
7 (18.4)

4 (10.5)

10 (26.3)

5 (13.1)

9 (23.6)

5 (13.1)

1 (2.6)

7 (18.4)

10 (26.3)

17
(44.7)

3 (7.8)

1 (2.6)

5 (13.1)

7 (18.4)

6 (15.7)

2 (5.2)

5 (13.1)

7 (18.4)

14
(36.8)
14
(36.8)

10
(26.3)

The teachers were asked an open-ended question. They were not required to answer the
question. 22 teachers answered this question. The answers were sorted into seven themes;
connectivity, broken or poor quality devices, not enough hardware/software, access, lack of
support/planning, students lack technology skills, and restricted teaching roles. 5.2% of
responses fell into connectivity issues. Teachers stated wireless access is not strong enough.
10.5% of teacher reported broken or poor quality devices. Some teachers state they have half the
number of devices they started out with because most of the devices broke, and the tablets are
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underpowered and don’t support most of the apps. 18.4% of teachers reported not having
enough hardware/software. Teachers reported not having enough computers for the students,
and the software and apps cost money, and they cannot afford them.7.8% of teachers reported
issues with access to technology. They report being in an area of the building and cannot get to
the technology labs. 10.5% of teachers report there is a lack of support and planning. Teachers
report administration lacks vision on how technology is to be used in their school. 2.6% report
students lack technology skills, and their teaching roles are restricted. See Appendix B for a
complete list of responses.
Table 11
What are other major obstacles to use of technology in
your present classroom not listed above?
N (%)
Connectivity
2 (5.2)
Broken Poor Quality Devices
4 (10.5)
Not enough Hardware/Software
7 (18.4)
Access
3 (7.8)
Lack of Support/Planning
4 (10.5)
Students Lack Technology
1 (2.6)
Skills
Restricted Teaching Roles
1 (2.6)

The teachers were asked an open-ended question. This response was not required. There
was a total of 37 responses. The responses were put into six categories; enhance instruction/
student learning, research, web 2.0 tools, use of hardware/ software, go paperless and
professional development. See Appendix B for a list of complete responses. 39.4% of teachers
reported they would use technology in their classroom to enhance instruction and student
learning. Teachers reported they would like to use technology as a platform for collaboration in
the class and as a resource for student learning. 5% of teachers reported they would like to use

104

technology for research in their classroom. A teacher stated they would be interested in using
technology for more independent research. 10% of teachers reported they would like to use Web
2.0 tools in their classroom. Teachers stated they would like to have their students create more
content and then publish it to the world. 26.3% of teachers reported they would use more
hardware and software in their classroom if possible. Some teachers say they want to use Macs
for video/media productions, graphic design, digital photography, and photo editing. Two
teachers (5%) reported they would like to go paperless. 10.5% of teachers would like to have
more professional development to use technology in their classroom.
Table 12
How would you like to use technology in your classroom if
it were possible?
Responses (%)
Enhance Instruction/Student
15 (39.4)
Learning
Research
2 (5)
Web 2.0 Tools
4 (10)
Use of Hardware/Software
10 (26.3)
Go Paperless
2 (5)
Professional Development
4 (10.5)

Needs Assessment Recommendation/Actions
First order barriers include limited access to computers because of high student-computer
ratios, lack of technical skills, or inadequate technical support. The teachers have reported these
are some of the barriers they face when implementing the technology. 45% of teachers reported
they have 5 or fewer computers available to them for use in the classroom. Studies have shown
technology integration can improve student learning, (Becker, 2000; Ertmer, 1999; Hew & Bush,
2006), and 92% of teachers surveyed for the needs assessment believe it is important for students
and teachers to use technology as a tool to integrate into the curriculum. Second order barriers
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include teachers’ attitudes and beliefs, and willingness to change. Overall, the teachers surveyed
had a positive attitude about technology use. All of the teachers believe working with computers
is enjoyable, and believe it’s important to learn how to use. They use computers daily. 89%
believe working with computers is challenging and exciting, and that they can be a better teacher
with technology. Most of the teachers, ( 87%) are interested in learning about computers and do
not think it takes too much time to learn. The majority of the teachers (84.2%) have a lot of selfconfidence when working with computers. Many teachers, (69%) feel they can learn to use new
technology with ease. Fewer teachers (30%) report they are somewhat skilled but need help with
technology integration.
Recommendations. According to the survey, teachers are proficient with the use of
technology, but may not use technology for more than administrative duties, or to present
information. 58% of teachers use technology to present information; 87% of teachers use
technology a lot of time to retrieve information, and for administrative purposes (grading,
attendance, or material preparation). Teachers spend little time allowing students to use
technology to create learning. Only 42% of students use computers daily. Teachers report they
spend little time allowing students to use productivity tools such as word processing,
presentation software, and authoring programs.
Actions. The following is a list of areas that need to be addressed in the instructional
intervention. Assisting the teachers’ needs by designing an instructional intervention that will
include information on the following:
1. Strategies for integrating technology with limited resources.

106

2. ISTE standards for teachers to effectively design, implement, and assess learning
with technology.
3. Free or low-cost web 2.0 tools and example technology integration lessons.
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Open-Ended Responses

1. What are other major obstacles to use of technology in your present classroom not listed
above?
Connectivity



The wireless access is not strong enough.
Our network can be very slow, and it takes a long time for students to log in. Some get
very frustrated, and many need help - before they are logged in.
Battery life and Wi-Fi connectivity within the building.

Broken devices





We have tablets, but they are entirely underpowered to run the apps necessary for any
meaningful tasks. Instead of buying a lot of budget devices,
The quality of the tablets is poor due to them easily breaking.
We started off with 30 tablets, but the students broke half of them.
Keeping the computer programs up to date.

Not enough equipment








Availability of computers/laptops is limited classes to use them with
Access to devices.
There are not enough computers allocated to the arts because they are deemed not
important for the use of technology
Not enough computers
I wish we had fewer able devices.
Some of the applications cost money, and it's difficult to get funds for them.
Computer lab (foreign language)

Access




The main obstacle for my class is getting to use the computers. We are in the gym and a
lot of the time the lab isn't available.
I want students to use certain programs that we do not have access to currently.
Lack of resources for whole class, group or individual work.
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Lack of Support/Planning





Lack of vision on how technology is to be used in our schools.
Support from the school administration, principal and head teachers.
Lack of a system-wide technology curriculum.
Next year there will 1:1 ratio using Chromebook. This year we are limited to shared carts.
I am preparing now so next school year our students can use more tech than my current
students.

Students Lack Technology Skills


I need to teach basic computer to do anything.

Restricted Teaching Role


My role does not always lend itself to using technology in the classroom.

2. How would you like to use technology in your classroom if it were possible
Enhance Instruction/Student Learning
More student developed and creative assignments.














Provides students resources, experiences and practice in speaking, reading, writing and
listening to their target language, as well as cultural information necessary to a full
understanding of the people and the language they are learning.
1:1 to help students become independent, lifelong learners
For independent learning opportunities.
PBL learning experiences, simulations for science topics, group collaboration, developing
presentation skills, developing research skills, learning to analyze data, etc.
I think I would like to use technology to let our kids do a food and exercise journal. I
think it would be great for the kids to see how diet and exercise can affect your life.
I find it beneficial to use technology for intervention and remediation in my classroom.
I would like to use technology as a platform for collaboration in the class and as a
resource for student learning.
I would like for students to be able to create their own music using technology.
Blended learning,
Enhances instruction
I would like the entire class to be interactive and just facilitate the instruction.
To present information and interactive learning.
I'm not sure in my area. Track student fitness. weight, performance.
Grouping, stations, research projects, writing/publishing essays or debates
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Transforms the student's world into a global community.
Supports Project-Based Learning to be successful in the 21st century.

Research
Content research,


More independent research! Since I teach EL, it's also very useful to use in translation.

Use Web 2.0 Tools





My goal is to have my students create more content and then publish it to the world.
There are many apps and websites that could be utilized.
I would like to have all of my students sign up for a Google account where they will have
access to Docs, Sheets and Slides on either their PC at home or on mobile on any device
that we may have access to at school.
Communication, researching/locating educational websites and materials to use.

To be able to use more software/hardware










To create, explore & manipulate sound.
I would like a music computer lab for composing, keyboard practice, and mixing
1:1 tablets, 5 pc, 5 mac, projector, have access to a printer and a 3D printer. Word
processing, spreadsheet, math, video editing, sound recording, interviewing,
presentations, seeking information.
Although we have 1 to 1 Chromebooks, I would rather have 1 to 1 iPads - they're easier
for math.
I would like to have the best internet connection available, Hyperdocs, exploration, civic
responsibilities
I would like a couple of Macs and more iPads for our video/media production. Their
products and tools are easier to use and what is used by professionals, so our students
should learn how to use them.
I would like each student to have a computer so that they all have access to the materials
for our class.
Graphic design, digital photography, photo editing
I would like to use technology for standard-based activities and games in which students
can engage in.

Use of video and camera more-it is blocked
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Go Paperless



on line text books, content activities,
I would also work hard to go paperless.

Have more Professional Development for Teachers





I would like more teachers in my schools to use technology
1:1 with 100% teacher proficiency
Seamless. This year students have 1:1 iPad which makes it easier with the technology at
students' fingertips. Other teachers do a lot of complaining about professional
development.
I would love not to be the one to fix all the problems. Teachers need to take responsibility
for the small fixes when a student can't log in or looking up their username. Teachers also
need to take responsibility for putting in helpstar tickets for problems on the computers
they or their students use.
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Appendix B: Open-Ended Questions for Round 2 survey of TTQ-R

1. In what ways have you used or plan to use the strategies to implement a technology
integrated lesson focused on student use of technology?
2. What were some barriers you still face when implementing this lesson?
3. How has, or will, your student benefited from your technology integrated lesson?
4. Do you find technology integration easier after completing the instructional intervention?
Why or why not?
5. What else could be done to help you improve technology integration focused on student
learning in your classroom?
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Appendix C: TTQ-R
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Appendix D: TSA-R
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Appendix E: OCU-R
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Appendix F: Semi-Structured Interview

1. Is it important to integrate technology? Why or Why not?
2. How often do you use computers in your class? Examples
a. How often do your students use computers in your class? Examples
3. What are major obstacles or barriers to the use of technology in your classroom?
4. If money and time were not an option, how would you use technology in your class?
Think of the instructional intervention you completed.

5. Are there any strategies you would use? Why or why not?
6. Do you plan to use or increase the use of technology now that you have the strategies?
7. How confident were you integrating technology that focused on student use before
completing the instructional intervention?
a. Has your confidence level increased as a result of the instructional intervention? In
What ways?
8. How confident are you that a lesson where you integrate technology will be successful?
a. How confident are you that you could implement the strategies? Which one?
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Appendix G: Script for Faculty Presentation
Hi Faculty,
My name is Jennifer Townes, and I am conducting a study on strategies to address
technology integration barriers. Specifically, I am looking at barriers associated with limited
access to hardware and infrastructure.
Do you have one device or just a few? What are some ways you can use technology when
you don’t have a strong Internet connection? How can you put the technology into the hands of
the students when you have limited devices? It is my goal to provide you with an opportunity to
have professional development that can possibly answer those questions.
I had a survey and was given permission by your principal for you to complete it. This
survey will help me know how you use technology to teach, how your students use it to learn.
The cover of this form has information that will help create a unique identifier. This is the
measure that has put into place to ensure participant confidentiality.
I have created an online professional development unit, and the link will be sent to you in
an email. I will also include the unique identifier from the information you give me today. You
will also be sent a link to the consent form.
The results of this study will benefit the school in that we will be able to understand the
specific barriers you may face when integrating technology, and how we might address barriers
with specific strategies.
Before I go, I would like for you all to enter your name on the piece of paper attached to
your survey. I will draw a name for a $10 gift card.
It is my hope that I can get most if not all of you to participate in the instructional
intervention and follow up with an interview.
Please let me know if you have any questions.
Thank you!
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Appendix H : Cover Page for Survey

Please include your name and email address on this form. This information will be used
to establish your unique identifier. Once you have been given a unique identifier, this form will
be removed from this survey. Your unique identifier will be written on the first sheet of your
survey.

Name _________________________________________________________

Email address ___________________________________________________

126

Appendix I: TSA-R Responses
Technology Skills Assessment

Computer Basics:
Use a spell check tool.
Create basic computer documents (word processed) in a
timely manner.
Use help menus for software programs.
Use basic computer terms like mouse, keyboard, hard drive,
and monitor.
Save documents so they can be opened on multiple
platforms.
Create folders on a hard drive, external drive, and cloud
storage.
Save files to specific folders.
Locate and delete unwanted files.
Use keyboard commands to cut, copy, or delete text.
Proficiently use a mouse, keyboard, trackpad, touch screen,
and various other input devices.
Print a document.
Software Basics:
Open and use software programs that are installed on your
computer.
Work with and move between two open programs (e.g.,
Internet and database) to create a product.
Describe the difference between downloading and installing
software.
Save documents so they can be opened in a different
program (e.g., from Word to Word Perfect).
Install software.
Multimedia Basics
Import digital video from a camera to a computer.
Record and save your voice onto a computer.
Use a scanner to import a photo or document into a
computer.
Internet Basics:
Internet Basics:
Connect to the Internet using WiFi.
Use search engines to perform Internet searches.
Use appropriate software and the Internet to find audio,
video, and graphics for lesson plans.
Use the Internet to find help when you have a computer
problem.
Determine if information you find on the Internet is
accurate and valid.
Evaluate Internet search strategies to determine those that
are most efficient.
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Not at all
N (%)

Somewhat
N (%)

Very
Easily
N (%)

0
0

3 (16.6)
2 (11.11)

15 (83.3)
16 (88.89)

0
0

3 (16.6)
2 (11.11)

15 (83.3)
16 (88.89)

0

4 (22.2)

14 (77.78)

0

5 (27.78)

13 (72.2)

1 (5.5)
0
1 (5.5)
0

3 (16.6)
5 (27.78)
4 (22.2)
4 (22.2)

15(83.3)
15(83.3)
13 (72.2)
14 (77.78)

0

2 (11.11)

16 (88.89)

0

2 (11.11)

16 (88.89)

1 (5.5)

1 (5.5)

16 (88.89)

2 (11.11)

1 (5.5)

15 (83.3)

1 (.05)

3 (16.6)

14 (77.78)

0

6 (33.3)

13 (72.2)

1 (5.5)
4(22.2)
2 (11.11)

5 (27.78)
4 (22.2)
3 (16.6)

12 (66.67)
10 (55.56)
13 (72.2)

0
1 (5.5)
1 (5.5)

2 (11.11)
1 (5.5)
1 (5.5)

16 (88.89)
16 (88.89)
16 (88.89)

1 (5.5)

3 (16.6)

14 (77.78)

1 (5.5)

3 (16.6)

14 (77.78)

0

3 (16.6)

15(83.3)

Determine the usefulness and appropriateness of digital
0
information.
Cite information found on the internet.
0
Advanced Skills:
Access information on networks, external drives, or cloud
1 (5.5)
storage.
Use appropriate digital layout and design to meet the needs
1 (5.5)
of defined audiences.
Use appropriate digital layout and design for the selected
1 (5.5)
media (e.g., multimedia, web, print).
Publish information in a variety of media (e.g., printed,
1 (5.5)
monitor display, web-based, video).
Connect a computer to access online file sharing.
2 (11.11)
Determine if a software program works with an operation
1 (5.5)
system.
Print to a specific printer when connected to a network that
0
has more than one printer.
Use presentation software to share information with specific
0
audiences.
Using Technology for Learning
Use multimedia software to enhance learning experiences.
0

2 (11.11)

16 (88.89)

1 (5.5)

17 (94.44)

5 (27.78)

12 (66.67)

8 (44.44)

8 (44.44)

7 (38.89)

10 (55.56)

7 (38.89)

9 (50)

6 (33.3)
8 (44.44)

9 (50)
8 (44.44)

5 (27.78)

12 (66.67)

4 (22.2)

13 (72.2)

8 (44.44)

10 (55.56)

Use appropriate software (e.g., word processing, graphics,
databases, spreadsheets, simulations, and
multimedia) to express ideas and solve problems.
Use text and graphics to create and modify solutions to
problems.
Use digital audio and video to create and modify solutions
to problems.
Use communication tools to participate in group projects.

0

6 (33.3)

12 (66.67)

1 (5.5)

5 (27.78)

12 (66.67)

1 (5.5)

7 (38.89)

10 (55.56)

1 (5.5)

6 (33.3)

11 (61.11)

Manipulate information in interactive digital environments
(e.g., simulations, virtual labs, field trips).

3 (16.6)

4 (22.2)

11 (61.11)

Participate in a listserv, chat, and bulletin board session.

3 (16.6)

2 (11.11)

12 (66.67)

Create an electronic teaching portfolio to evaluate your
work.
Evaluate electronic portfolio products.
Create technology tools to assess student work (e.g.,
checklists, timelines, rubrics).
Policy and Ethics:

4 (22.2)

6 (33.3)

8 (44.44)

3(16.6)
2 (11.11)

5 (27.78)
6 (33.3)

10 (55.56)
10 (55.56)

3(16.6)
4 (22.2)
4 (22.2)

12 (66.67)
12 (66.67)
12 (66.67)

3(16.6)
My school's acceptable use policy.
The concept of a school site license for software.
3(16.6)
How to determine if it is legal to copy a software program
3(16.6)
or another individual's electronic work.
Skills Assessment
Response Option
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Frequency

Percentage
(%)

Computer Basics:
Under which menu item is the "New" document option
typically found?

File
Edit
View
Insert

15
1
2
0

83.3
5.5
11.11

document.doc
document.pdf
word.doc
word.pdf

5
7
6
0

27.78
38.89
33.3
0

grf
drw
gif
img

1
0
8
9

5.5

Microsoft.com
Google.com
Info.com
SearingInternet.com

0
18
0
0

Advanced Skills:
If you were asked to describe the size of a hard drive, which
measure would be most appropriate to use in your
description?

quadrites
gigabytes
Megahertz
Pixels

0
17
1
0

Using Technology for Learning:
You have decided to have your students determine which of
three cities has the greatest rainfall during the month of
February, and provide the results in a form of a graph.
Which of the following would be the best type of software
for the students to use?

Database
Spreadsheet
Organizer
Publisher

2
15
0
1

Software Basics:
How should a word processed file be saved so that it can be
opened on a device independently of word processing
software?
Multimedia Basics:
Which of the following is a format used to save graphics?

Internet Basics:
Which of the following is a well-known Internet search
browser?
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44.44
(50)
0
100

94.44
5.5

11.11
83.3
5.5
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Appendix K: Consent Forms for Participants
Consent Form
TECHNOLOGY INTEGRATION STRATEGIES FOR TEACHERS FACED WITH
LIMITED ACCESS TO TECHNOLOGY
1. WHY ARE YOU INVITED TO TAKE PART IN THIS RESEARCH?
You are being invited to take part in a research on study technology integration when
faced with limited access to technology. You are being invited to take part in this research
study because you are a middle or high school teacher, teaching in a content area, within a
public K-12 education setting. If you volunteer to take part in this study, you will be one of
about 22 people to do so.
2. WHO IS DOING THE STUDY?
The person in charge of this study is Jennifer Townes of the University of Memphis,
Department of Instruction Curriculum and Leadership. She is being guided in this research
by Dr. Carmen L. Weaver. There may be other people on the research team assisting at
different times during the study.
3. WHAT IS THE PURPOSE OF THIS STUDY?
The purpose of the research is two-fold: first, to investigate whether technology
integration increases as a result of taking an online instructional intervention and secondly, if,
as a result of taking the instructional intervention, be able to use strategies to plan and
implement a technology integrated lesson.
4. ARE THERE REASONS WHY YOU SHOULD NOT TAKE PART IN THIS
STUDY?
If you do not teach middle or high school or if you do not teach in a K-12 public
school.
5. WHERE IS THE STUDY GOING TO TAKE PLACE AND HOW LONG WILL IT
LAST?
The research procedures will be conducted virtually as well as face-to-face. The total
amount of time you will be asked to volunteer for this study is between one and two hours.
6. WHAT WILL YOU BE ASKED TO DO?
Each participant will be invited to participate in the research either in person (at a
faculty meeting) or virtually through email. Once the study begins, the participants will have
a two-week period in which to complete the instructional intervention. The intervention is
online and can be taken at any time, day, and location of their choosing, as long as the
location has access to the Internet. You will complete one survey/pretest before the
instructional intervention and one survey/posttest after the instructional intervention has been
completed. Those who agreed to be interviewed will be contacted to set up a time to
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complete the 30 virtual or face-to-face interviews. The goal is to conduct the interview
within seven days of completing the intervention. Those who agree to plan and implement a
technology integrated lesson will be asked to do so within 2 weeks after the interview. A
brief follow-up about the lesson will be conducted virtually via email.
7. WHAT ARE THE POSSIBLE RISKS AND DISCOMFORTS?
To the best of our knowledge, the things you will be doing have no more risk of harm
than you would experience in everyday life.
8. WILL YOU BENEFIT FROM TAKING PART IN THIS STUDY?
There is no guarantee that you will get any benefit from taking part in this study.
However, some people have learned ways in which to integrate technology lesson with a
focus on student use of technology when they are faced with limited access to technology
and connectivity and benefitted from the resources made available in the instructional unit.
Your willingness to take part, however, may, in the future, help educators and other
stakeholders understand this research topic.
9. DO YOU HAVE TO TAKE PART IN THE STUDY?
If you decide to take part in the study, it should be because you want to volunteer.
You will not lose any benefits or rights you would normally have if you choose not to
volunteer. You can stop at any time during the study and still keep the benefits and rights
you had before volunteering.
10. IF YOU DON’T WANT TO TAKE PART IN THE STUDY, ARE THERE OTHER
CHOICES?
If you do not want to be in the study, there are no other choices except not to take part
in the study.
11. WHAT WILL IT COST YOU TO PARTICIPATE?
There are no costs associated with taking part in the study.
12. WILL YOU RECEIVE ANY REWARDS FOR TAKING PART IN THIS STUDY?
Participants who complete the initial survey will qualify to enter a drawing for a $10
gift card. Participants who complete the instructional intervention will qualify to enter a
drawing for a $30 Amazon gift card. If you complete the intervention by the deadline, your
name will be entered. You will be notified via email if you win. Participants who are willing
to participate in the interview will select a $10 Google Play or iTunes card. Participants who
are willing to implement a technology integrated lesson will select a $25 gift card of their
choosing.
13. WHO WILL SEE THE INFORMATION THAT YOU GIVE?
We will make every effort to keep private all research records that identify you to the
extent allowed by law.
Your anonymous information will be combined with information from other people
taking part in the study. When we write about the study to share it with other researchers, we
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will write about the combined information we have gathered. You will not be personally
identified in these written materials. We may publish the results of this study; however, we
will keep your name and other identifying information private.
We will make every effort to prevent anyone who is not on the research team from
knowing that you gave us information, or what that information is.
14. CAN YOUR TAKING PART IN THE STUDY END EARLY?
If you decide to take part in the study, but change your mind later, you may withdraw
from the study at any time. If you withdraw from the study after it has begun, your
information will not be included in any reports.
15. WHAT IF YOU HAVE QUESTIONS, SUGGESTIONS, CONCERNS, OR
COMPLAINTS?
Before you decide whether to accept this invitation to take part in the study, please
ask any questions that might come to mind now. Later, if you have questions, suggestions,
concerns, or complaints about the study, you can contact the investigator, Jennifer Townes at
jttownes@memphis.edu. If you have any questions about your rights as a volunteer in this
research, contact the Institutional Review Board staff at the University of Memphis at 901678-2705. We will give you a signed copy of this consent form to take with you.
16. WHAT HAPPENS TO MY PRIVACY IF I AM INTERVIEWED?
When you are interviewed, you will be asked for your identifier. The identifier will
be used to match your responses to the interview with your pre-intervention and postintervention survey responses. Once the data has been gathered and analyzed the list
matching the participant with their identifier will be destroyed to maintain anonymity.
17. WHAT ELSE DO YOU NEED TO KNOW?
Nothing.
18. STATEMENT BY PERSON AGREEING TO PARTICIPATE IN THIS STUDY.
I have read this informed consent document and the materials contained in it. I
understand each part of the document, all my questions have been answered, and I
freely and voluntarily choose to participate in this study.
_________________________________________
Full name of person agreeing to take part in the study. *

_____________________________________________
Name of [authorized] person obtaining informed consent *
What is today's date? *
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